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[57] ABSTRACT 

A . retractable in-line inking/coating apparatus can apply 
either spot or overall inking/coating material to a plate 
and/or a blanket on the first printing unit or on any con- 
secutive printing unit of any rotary offset printing press. The 
inking/coating apparatus is pivotally mounted within the 
conventional dampener space of any lithographic printing 
unit. The aqueous component of the fiexographic printing 
ink or aqueous coating material is evaporated and dried by 
high velocity, hot air dryers and high performance heat and 
moisture extractors so that the aqueous or fiexographic ink 
or coating material on a freshly printed or coated sheet is dry 
and can be dry-trapped on the next printing unit The 
inking/coating apparatus includes dual cradles that support 
first and second applicator rollers so that the inking/coating 
apparatus can apply a double bump of aqueous/flexographic 
or UV-curable printing ink or coating material to a plate on 
the plate cylinder, while simultaneously applying aqueous, 
fiexographic or UV-curable {Hinting ink or coating material 
to a plate or a blanket on the blanket cylinder, and thereafter 
. onto a sheet as the sheet is transferred through the nip 
between'thc blanket cylinder and the impression cylinder. A 
triple bump is printed or coated on the last printing unit with 
the aid of an impression cylinder inking/coating unit. 

16 Claims, 10 Drawing Sheets 
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RETRACTABLE PRINTING/COATING UNIT selectively moved between liic plate cylinder or the blanket 

OPERABLE ON THE PLATE AND BLANKET cylinder of the last printing unit of the press so the last 

CYLINDERS SIMULTANEOUSLY FROM THE printing unit can only be used for coating purposes. 

DAMPENER SIDE OF THE FIRST PRINTING However, when coating apparatus of these types are being 
UNIT OR ANY CONSECUTIVE PRINTING 5 used, the last printing unit cannot be used to print ink to the 

UNIT OF ANY ROTARY OFFSET PRINTING sheets, but rather can only be used for the coating operation. 

PRESS Thus, while coating with this type of in-line coating 

apparatus, the printing press loses the capability of printing 

FIELD OF THE INVENTION on the last printing unit as it is converted to a coating unit 

This invention relates generally to sheet-fed or web-fed, 10 ™ c f° at <f of U ' S ' 5,107,790 (Sliker et al) is 

rotary offset lithographic printing presses, and more an indued rail for exteno^g aBdrefracting 

particularly, to a new and improved inking/coating apparatus a c , oa f h " d int0 engagement with a blanket on the bl anket 

for the in-line application of aqueous or flexographic print- c ^ n *f' Be Tf ° f ** SU f' r ^ rctTactable ff* can 

ing inks, primer or protective/decorative coatings applied M ^ ^e ^taUed between the last printing unit of the press 

simultaneously to the plate and blanket of the first or any 15 and dch ^ f!* ct stackcr ; c ™ no l bc ™ ( t n f ° r 
consecutive printing unit of any lithographic printing press. ™ c coate * ° f No. 4.615293 

° ' or (Jahn) provides two separate, independent coaters located on 

BACKGROUND OF THE INVENTION ^^P^^ s ^e of a converted printing unit for applying 

lacquer to a plate and to a rubber blanket Consequently, 
Conventional sheet-fed, rotary offset printing presses 20 although a plate and blanket are provided, the coating unit 
typically include one or more printing units through which of Jahn's press is restricted to a dedicated coating operation 
individual sheets are fed and printed. After the last printing only. 

unit, freshly printed sheets are transferred by a delivery Proposals have been made for overcoming the loss of a 
conveyor to the delivery end of the press where the freshly printing unit when in-line coating is used, for example as set 
printed and/or coated sheets are collected and stacked uni- 25 forth ^ tj,s. Pat No. 5,176,077 to Howard W. DeMoore 
formly. In a typical sheet-fed, rotary offset printing press (co-inventor and assignee), which discloses a coating appa- 
such as the Heidelberg Speedmaster line of presses, the ranas having an applicator roller positioned to apply the 
delivery conveyor includes a pair of endless chains carrying coating material to the freshly printed sheet while the sheet 
gripper bars with gripper ringers which grip and pull freshly f s still on the last impression cylinder of the press. This 
printed sheets from the last impression cylinder and convey 30 the last printing unit to print and coat simultaneously, 

the sheets to the sheet delivery stacker. . so that no loss of printing unit capability results. 

Since the inks used with sheet fed rotary offset printing Some conventional coaters are rail-mounted and occupy a 
presses are typically wet and tacky, special precautions must large amount of press space and reduce access to the press, 
be taken to prevent marking and smearing of the freshly Elaborate equipment is needed for retracting such coaters 
printed or coated sheets as the sheets are transferred from 35 from the operative coating position to the inoperative 
one printing unit to another. The printed ink on the surface position, which reduces access to the printing unit 
of the sheet dries relatively slowly and is easily smeared Accordingly, there is a need for an in-line inking/coating 
during subsequent transfer between printing units. Marking, apparatus which does not result in the loss of a printing unit, 
smearing and smudging can be prevented by a vacuum does not cxlclu i foe length of the press, and which ^can print 
assisted sheet transfer apparatus as described in the follow- 40 ^ coat aqueous and flexographic inks and coating mate- 
ing U.S. Pat. Nos. 5,113,255; 5,127329; 5,205-217; 5,228, ^ simultaneously onto the plate and blanket on any 
391; 5.243,909; and 5,419,254, all to Howard .W. DeMoore, lithographic printing unit of any lithographic printing press, 
co-inventor, and manufactured and sold by Printing including the first printing unit 
Research, Inc. of Dallas.Tex., U.S.A. under its trademark ^ OBJECTS OF THE INVENTION 

BACVAC®. * . . u 

In some printing jobs, offsetting is prevented by applying According, a general object <J^ P«^ v ^ 
a Drote^ve^d/or decorative coating material over ail or a to provide improved inking/coatong ™ " 

Sn of ^ sheet. Some coatings are capable of selectively applying ink or coating matenal « a 

S^dofa^ 50 ^.oau^^^c^w^io^ 

a liquid solution over the freshly printed sheets to protect the or blanket on a blanket cylinder. 

ink from offsetting or set-off and improve the appearance of A specific object of the present invention 1 is to r*oyide 
the freshly printed sheets. Such coatings are particularly improved inking/coating apparatus of the cnaracier 
desirable when decorative or protective finishes are applied described which is extendable into inking/coating engage- 
in the printing of posters, record jackets, brochures, 55 men t with either a plate on a plate cylinder or to a plate or 
magazines, folding cartons and the like. blanket on a blanket cylinder. 

A related object of the present invention is to provide 
DESCRIPTION OF THE PRIOR ART improved inking/coating apparatus of the character 
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Still another object of the present invention is to provide graphic ink or coating material, the water component of the 

improved inking/coating apparatus of the character aqueous or flexographic ink or coating material on the 

described, which can be used for applying aqueous, flexo- freshly printed or coated sheet is evaporated and dried by a 

graphic and ultra-violet curable inks and/or coatings in high velocity, hot air interu nit dryer and a high volume heat 

combination with lithographic, flexographic and waterless 5 f °d moisture extractor assembly so that the freshly .printed 

printing processes on any rotary offset printing press. ^ or coating material is dry before the sheet is printed or 

A related object of the present invention is to provide coate ? on u the ? ext ™ s *yin« process 

improved inking/coating apparatus of the character ^ 

j t_ j l* t_ • t_T c i • n or metallic (gold, silver or other metalhcs) ink to be printed 

described which is capable of applying aqueous or flexo- 0Q mc unit and ^ ovcrp A n ted.on thTnext 

graphic ink or coating matenal on one printing unit, for io ^ ^ ^ or dot gain, 

example tiie first pnnting unit, and drying the ink or coating The Md ^ of fte t invcnti0D 

matenal before it is printed or coated on the next printing ^ ^ undcrstood from ^ foUowing detailed description 

unit so that it can be overprinted or overcoated immediately ukgtn m coa j unction ^ the accompanying drawings which 

on the next printing unit with waterless, aqueous, flexo- disclose, by way of example, the principles and advantages 

graphic or lithographic inks or coating materials. 15 of ^ p rcsent invention. 

Yet another object of the present invention is to provide BRIEF DESCRIPTION OF THE DRAWINGS 
improved^ inking/coatmg apparatus for use on a multiple 

color rotary offset printing press that can apply ink or 1 1 is a perspective view of a sheet fed, rotary offset 

coating material separately and/or simultaneously to the P«» ha ™& mkmg/coating apparatus embodying 

plate and/or blanket of a printing unit of the press from a 20 lDV . Cntl 1 ^ ^ . % tK . . u , 

Lgle operative position, and from a single gating J™"" 

apparatus. tion; 

A related object of t?ie present invention is to provide mQ 3 . g & ^ ^ of the ^ ndll 

improved inkin^coating apparatus of the character t ^ ^ ^ ^ ^ inJdn ^ 

described, in which virtually no printing unit adjustment or * ms ^ ^ dampen po si . 

alteration is required when the nuang/coating apparatus is ^ sccond Md kst ^ nting units; 

converted from plate to blanket printing or coating and vice , 4 * a sh ^ Mcd sid e elcvational view showing the 

versa * * single head, dual cradle iiiktog/coating apparatus in the 

Another object of the present invention is to provide 30 opcrative inking/coating position for simultaneously print- 
improved inking/coating apparatus that can be operably . OQ ^ p^^g platc ^ blanket on the fourth printing 
mounted in the dampener space of any lithographic printing UQit; 

unit for inking/coating engagement with either a plate on a n G 5 is a simplified side elevational view showing the 
plate cylinder or a plate or blanket on a blanket cylinder, and c hca ^ dual ffadlc i^^^g apparatus in the 
which does not interfere with operator movement or activi- 3J ative potion f or < spot or overall inking or coating on the 
ties in the interunit space between printing units, blanket of the first printing unit, and showing the dual cradle 
ct Txnuf atjv nv THF TNTVENTION inking/coating apparatus in the operative position for spot or 
SUMMARY OF THE INVENTION overa ^ i^V^ting on the printing plate of the second 
The foregoing objects are achieved by a retractable, printing unit; 
in-line inking/coating apparatus which is mounted on the 40 nG 6 fa a simplified elevational view of the single 
dampener side of any printing unit of a rotary offset press for ^ aadle injring/coating apparatus of FIG, 4 and 
movement between an operative (on-impression) inking/ ■ ^ 5 partia rjy broken away, showing the single head, dual 
coating position and a retracted, disengaged (off-impression) aa( jlc inking/coating apparatus in the operative coating 
position. The inking/coating apparatus includes an applica- posit i on and having a sealed doctor blade reservoir assembly 
tor roller which is movable into and out of engagement with 45 f ^ spQt or 0VeraU coatmg 0 n the blanket; 
a plate on a plate cylinder or a blanket on a blanket cylinder. piG 7 is a schematic view showing a heat exchanger and 
The inking/coating appticator head is pivotally coupled to a assembly connected to the single head, dual cradle 
printing unit by pivot pins which are mounted on the press [^^0^5 apparatus for circulating temperature con- 
side frames in the traditional dampener space of the printing w coating material to the inking/coating appa- 
unit in parallel alignment with the plate cylinder and the 50 

blanket cylinder. This dampener space mounting arrange- ^ g ^ ^ ^ clcvational y^w, partially broken away, 

ment allows the inking/coating unit to be installed between ^ similar to HG 6 wnicn illustrates an alternative coating 

any adjacent printing units on the press. % head g^g^^ 

In the preferred embodiment, the appticator head includes 9 i s a simplified elevational view of a printing unit 

vertically spaced pairs of cradle members with one cradle 55 ^ ± mustratcs pivotal coupling of the inking/coating 

pair being adapted for supporting an inkmg/coaUng appa- ms on ^ printing unit side frame members; 

. cator roller in alignment with a plate cylinder, and the other ^ FIG. 2 in which a pair of split 

aadle pair supporting an inking/coating applicator roller _« ) ' u mounted in the upper cradle and lower 

alignment with the blanket cylinder, respectively, when the ^^ or ^ S ^ 

' applicator head is in the operative position. Because of the « cra^e, of a yt a Ucator 

^votal support provided by the pivot pins, the applicator FIG. U is a side eievauonai 

head can be extended and retracted within me limited space roUer; ^ of a ^ bladc rcscrvo ir 

available in the traditional dampener space, without restrict- FIG. U is a perspective view oi a ^ 

Z ^oerator access to the printing unit cylinders and without which is centrally partitioned by a seal clement, 

to" & printing capability. 65 FIG. 13 is a sectional view showing s^ng engagemen 

XnS ofmespHtappncatorroUeragainstunepamtionsealelemem 

with a -flexographic printing plate and aqueous or flexo- of FIG. 12; 
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aiS" t^s^s^^^ mustratcs an °?^ e shccts * s - 

CTr . 1C craoooimem, through the press 12. The printing units are housed within 

tiU. 15 is a simplified side elevational view of a substrate printing towers Tl, T2, T3 and T4 formed by side frame 
which has a bronzed-like finish which is applied by simul- members 14, 15. Each printing tower has a delivery side 25 
taneous operation of the dual applicator roller embodiment 5 and a dampener side 27. A dampener space 29 is partially 
of FIG. 14; - enclosed by the side frames on the dampener side of the 

FIG. 16 is a side elevational view, partly in section, of a printing unit, 
pan roller having separate transfer surfaces mounted on a As illustrated, the printing units 22, 24, 26 and 28 are 
split fountain pan; substantially identical and of conventional design. The first 

FIG. 17 is a simplified side elevational view of the dual 10 printing unit 22 includes an in-feed transfer cylinder 30, a 
cradle inking/coating apparatus, partially broken away, plate cylinder 32. a blanket cylinder 34 and an impression 
• which illustrates an alternative inkingfcoating head appara- - cylinder 36, all supported for rotation in parallel alignment 
tus featuring a single doctor blade assembly, anilox appli- between the press side frames 14, 15 which define printing 
cator roller mounted on the lower cradle; and unit towers Tl, T2, T3 and T4. Each of the first three printing 

FIG. 18 is a side elevational view, partly in section, of a 15 units 22 » 24 and *6 have a transfer cylinder 38 disposed to 
single doctor blade anilox applicator roller assembly having, transfer the freshly printed sheets from the adjacent impres- 
separate transfer surfaces, and a split fountain pan having^ sion cy^er and transfer the freshly printed sheets to the 
separate fountain compartments, with the separate fountain ncxt Printing unit via an intermediate transfer drum 40. 
compartments being supplied with different inks or coating . ' The last printing unit 28 includes a delivery cylinder 42 
materials from separate off-press sources. mounted on a delivery shaft 43, The delivery cylinder 42 

nnpi „ TO 1 -^ n ,- TI , . , ^ supports the freshly printed sheet 18 as it is transferred from 

^S^SSS^T^ * C laSt 36 to a delivery conveyor 

PREFERRED EMBODIMENTS system, generally designated 44, which transfers the freshly 

As used herein, the term "processed** refers to printing ^ printed sheet to the sheet delivery stacker 20. To prevent 

and coating methods which can be applied to either side of smearing during transfer, a flexible covering is mounted on 

a substrate, including the application of lithographic, ^ delivery cylinder 42, as described and claimed in U.S. 

waterless, UV-curable, aqueous and flexographic inks and/or % PaL Na 4 < 4 <>2,267 to Howard W. DeMoorc, which is 

coatings. The term "substrate" refers to sheet and web incorporated herein by reference. The flexible covering is 

material. Also, as used herein, the term "waterless printing 30 nianufactured and sold by Printing Research, Inc. of Dallas, 

plate** refers to a printing plate having image areas and Tex " U.S.A., under its trademark SUPER BLUE®, 

non-image areas which are oleophilic and oleophobic, Optionally, a vacuum-assisted sheet transfer assembly 

respectively. "Waterless printing ink** refers to an oil-based - manufactured and sold by Printing Research, Lie. of Dallas, 

ink which does not contain a significant aqueous component Tcx - U.S.A., under its trademark BACVAC® can be sub- 

"Flexographic plate** refers to a flexible printing plate hav- 35 stltutcd for 42 " d flcxible 

ing a relief surface which is wettable by flexographic ink or covering. 

coating material. "Flexographic printing ink or coating The delivery conveyor system 44 as shown in FIG. 3 is of 

material** refers to an ink or coating material having a base conventional design and includes a pair of endless delivery 

constituent of either water, solvent or UV-curable liquid. gripper chains 46, only one of which is shown carrying at 

"UV-curable lithographic printing ink and coating material** 40 regular spaced locations along the Chains, laterally disposed 

refers to oil-based printing inks and coating materials that gripper bars having gripper fingers used to grip the leading 

can be cured (dried) photomechanically by exposure to edge of a freshly printed orcoated sheet 18 after it leaves the 

ultraviolet radiation, and that have a semi-paste or gel-like nip between the impression cylinder 36 and delivery cynn- 

consistency. "Aqueous printing ink or coating material" <*er 42 of the last printing unit 28. As the leading edge is 

refers to an ink or coating material that predominanUy 45 gripped by the gripper fingers, the delivery chains 46 pull the 

contains water as a solvent, diluent or vehicle. A 'belief . sheet away from the last impression cylinder 36 and convey 

plate** refers to a printing plate having image areas which are the freshly printed or coated sheet to the sheet delivery 

raised relative to non-image areas which are recessed. stacker 20. 

As shown in the exemplary drawings, the present inven- ' Prior to reaching the delivery sheet stacker, the freshly 

tion is embodied in a new and improved in-line inking 50 printed and/or coated sheets S pass under a delivery dryer 48 

coating apparatus, herein generally designated 10, for apply- which includes a combination of infra-red thermal radiation, 

ing aqueous, flexographic or UV-curable injes or protective high velocity hot air flow and a high performance heat and 

and/or decorative coatings to sheets or webs printed in a moisture extractor for drying the ink and/or the protective/ 

sheet-fed or web-fed, rotary offset printing press, herein decorative coating. Preferably, the delivery dryer 48, includ- 

> generally designated 12. In this instance, as shown in FIG. 55 m the high performance heat and moisture extractor is 

1, the inking/coating apparatus 10 is installed in a four unit ' constructed as described in U.S. application Ser. No. 08/116, 

rotary offset printing press 12, such as that manufactured by 711, filed Sep. 3, 1993, entitled "Infra-Red Forced Air Dryer 

Heidelberger Druckmaschinen AG of Germany under its and Extractor** by Howard C. Secor, Ronald M. Rendieman 

designation Heidelberg Speedmaster SM102 (40", 102 cm). and Paul D. Copenhaver, commonly assigned to the assignee 

The press 12 includes a press frame 14 coupled at one end, 60 of the present invention, Howard W. DeMoore, and licensed 

herein the right end, to a sheet feeder 16 from which sheets. ' "> Research, Inc. of Dallas, Tex., U.S.A., which 

herein designated S. are individually and sequentially fed manufactures and markets the delivery dryer 48 under its 

into the press, and at the opposite end, with a sheet delivery trademark AIR BLANKET™. 

sucker 20 in which the freshly printed sheets are collected In the exemplary embodiment shown in FIG. 3, the first 

and stacked, Interposed between the sheet feeder 16 and the 65 printing unit 22 has a flexographic printing plate PF 

sheet delivery stacker 20 are four substantially identical mounted on the plate cylinder, and therefore neither an 

sheet printing units 22, 24. 26 and 28 which can print four inking roller train nor a dampening system is required. A 
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flexographic printing plate PF is also mounted on the plate tion and give of the resilient blanket B provides uniform, 

cylinder of the second printing unit 24. The form rollers of positive engagement between the applicator roller 66 and a 

the inking roller train 52 shown mounted on the second flexographic plate or waterless plate, 
printing unit 24 are retracted and locked off to prevent plate in that arrangement, a plate is not mounted on the plate 

contact. Flexographic ink is supplied to the flexographic 5 cylinder 32; instead, a waterless plate PW is mounted on the 

plate PF of the second printing unit 24 by the inking/coating blanket cylinder, and the inked image on the waterless 

apparatus 10. printing plate is not offset but is instead transferred directly 

A suitable flexographic printing plate PF is offered by EX from the waterless painting plate FW to the substrate S. The 

du Pont de Nemours of Wilmington, Del., U.S.A., under its water component of flexographic ink on the freshly printed 

trademark CYREL®. Another source is BASF Aktiengesell- 10 sheet is evaporated by high velocity, hot air dryers and high 

schaft of Ludwigshafen, Germany, which offers a suitable volume heat and moisture extractors so that the freshly 

flexographic printing plate under its trademark NYLOF- printed aqueous or flexographic ink is dried before the 

LEX®. substrate is printed on the next printing unit. 

The third printing unit 26 as illustrated in FIG. 3 and FIG. Referring now to FIG. 2, FIG. 3 and FIG. 9, the inking/ 

4 is equipped for lithographic printing and includes an 15 coating apparatus 10 is pivotally mounted on the side frames 
inking apparatus 50 having an inking roller train 52 arranged 14, 15 for rotation about an axis X. The inking/coating 
to transfer ink Q from an ink fountain 54 to a lithographic apparatus 10 includes a frame 60, a hydraulic motor 62, a 
plate P mounted on the plate cylinder 32. This is accom- lower gear train 64, an upper gear train 65, an applicator 
plished by a fountain roller 56 and a ductor roller 57, The roller 66, a sealed doctor blade assembly 68 (FIG. 6), and a 
fountain roller 56 projects into the ink fountain 54, where- 20 drip pan DP, all mounted on the frame 60. The external 
upon its surface picks up ink. The lithographic printing ink peripheral surface of the applicator roller 66 is wetted by 
Q is transferred from the fountain roller 56 to the inking contact with liquid coating material or ink contained in a 
roller train 52 by the ductor roller 57. The inking roller train reservoir 70. 

52 supplies ink Q to the image areas of the lithographic The hydraulic motor 62 drives the applicator roller 66 

printing plate P. 23 synchronously with the plate cylinder 32 and the blanket 

The lithographic printing ink Q is transferred from the cylinder 34 in response to an RFM control signal from the 

lithographic printing plate P to an ink receptive blanket B press drive (not illustrated) and a feedback signal developed 

which is mounted on the blanket cylinder 34. The inked by a tachometer 72, While a hydraulic dnve motor is 

image carried on the blanket B is transferred to a substrate preferred, other drive means such as an electric dnve motor 

5 as the substrate is transferred through the nip between the or an equivalent can be used 

blanket cylinder 34 and the impression cylinder 36. • When using waterless printing plate systems, the tern- 

The inking roller arrangement 52 illustrated in FIG. and pcrature of the waterless printing ink and of ^ wat^ 

FIG 4 is exemplary for use in combination with lithographic printing plate must be closely contro Ued for 8°^ ^ 

Sk printing^ P. It is understood that a dampening 35 re^oduction. For example, for 

Wtem58 having a dampening fluid reservoir DF is coupled TORAY waterless printing plates PW. it is absolutely ncc- 
i iXJ SnM (HO. 4), but is not required for * essary to control the waterless printing P^tc surface and 

T*e plate cylind^^ W ^ 

a waterless printing plate ™ Waterless^ <o „*£SSS'Z ^SSE^ a heat 

also referred to as dry pianograpruc printing ^plates and are ^^ g 7 ~ £ mp ^ cont rolled ink or coating 
disclosed in the following U.S. Pat. Nos.: 3,910 187; Re. circulated bvTpositive displacement pump, for 

Mjff7a;4j0^ S.SpSn *» reservoHo and 

ing plates can be obtained from Toray Industries, Inc of f^^^^^^^^ a supp ly conduit 

Toyo.Japan.Adarnoening ^^^^^ " !fa*^ 

printing, and waterless (oil-based) printing ink is used. The ^^^^hikcr^oating material and maintains the ink or 

waTeriess printing plate PW has image : areas an 1 nonage JJJ^jf « within the desired narrow 

^-.S^JKSSKSS " jSS^^ST ILTSS5 

f^Etor X 66 Both aqueous and oil-based inks and (FIG. 7), which may be a waterless pnnting plate or a 

p^^Mttebl^Boatabl^^^ta ^S^T^^c VSTto maintainTe ink 

example as indicated by phantom lines in printing unit 22 of tor amDieni ierapa<u.uic *» 

£ST /i dvantage of this alternative embodiment is that viscosity m a preferred opaadng rang^ . 

tow£L» Plate PW or the flexographic plate PF are 65 For example, ft***™ ££,EK *ZZ 

resiliently supped over the blanket cyUnder by the under- W^^O* ££JS£Z^W« 

lying blanket B or other resilient packing. The radial deflec- 85 F. u) or more in wc aiiauw 
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aqueous/flexographic printing ink or coating material can be 66E are formed on the opposite end portions of the appli- 

marginally high when the ambient temperature of the press cator roller 66 for engaging end seals 134, 136 (FIG. 12) of 

is near 60° E 15° C.)» and the viscosity can be marginally the doctor blade reservoir. Th* upper applicator roller 67 has 

low when the ambient temperature of the press exceeds 85° engraved anilox metering surf a res 67A and 67B which are 

E (29° C). Consequently, it is desirable to control the 5 separated by a smooth seal band 67C. 

temperature of the aqueous/flexographic printing ink or Referring now to FIG. 12 and FIG. 13, the reservoir 70 of 

coating material so that it will maintain the surface tern- the doctor blade head 68 is partitioned by a curved seal 

perature of waterless printing plates within the specified element 130 to form two separate chami^s 7 OA, 70B. The 

temperature range. Moreover, the ink/coating material tern- sca i element 130 is secured to the doctor t T ade head within 

perature should be controlled to maintain the tack of the 10 ^ annular groove 132. The seal element 13^ is preferably 

aqueous/flexographic printing ink or coating material within made of polyurethane foam or other durable, resilient foam 

, a desired range when the ink or coating material is being material. The seal element 130 is engaged by the seal band 

used in connection with flexographic printing processes. <>6C, thus forming a rotary seal which blocks the leakage of 

The applicator roller 66 is preferably an anilox fluid ink or. coating material from one reservoir chamber into the 

metering roller which transfers measured amounts of print- 15 other reservoir chamber. Moreover* the seal band provides 

ing ink or coating material to a plate or blanket The surface an imprinted or uncoated area which separates the printed or 

of an anilox roller is engraved with an array of closely coated areas from each other, which is needed for work and 

spaced, shallow depressions referred as "cells". Ink or turn printing jobs or other printing jobs which print two or 

coating from the reservoir 70 flows into the cells as the more separate images onto the same substrate, 

anilox roller turns through the reservoir. The transfer surface 20 Another advantage of the split applicator roller embodi- 

of the anilox roller is "doctored" (wiped or scraped) by dual m ent is that it enables two or more flexographic inks or 

doctor blades 68A, 68B to remove excess ink or coating coating materials to be printed simultaneously within the 

material. The ink or coating metered by the anilox roller is same lithographic printing unit. That is, the reservoir cham- 

that contained within the cells. The dual doctor blades 68A, bers 70A, 70B of the upper doctor blade assembly can be 

68B also seal the supply reservoir 70. 25 supplied with gold ink and silver ink, for example, while the 

H The anilox Applicator roller 66 is cylindrical and may be reservoir chambers 70A. ,70B of the '^.^JJJ 

s 5««^wt=s » rtrj!S5^^^tf ass 

l P application, the cell pattern may be fine (many small cells printing unit on any hthographxepress. 

" i per unit area) or coarse (fewer large cells per unit area). Moreover, a catalyst can be used in the upper d<>ctorb ade 

; SSSL-SSsSs • SSSS3S=3» 

roller train of a lithographic printing unit. Moreover, color higher gloss levels. 

inMncihvis stroneer and more brilliant because the aqueous The split applicator roller secbons 67A, 67B in ttie upper 
"■SSffaS material is applied at a much cradle position "can be used for applymg two separate inks or 

£5 »£dBtf£ by dampening solution. 'V^^^ Z^ ^ ^^ 

T: structed as described in U.S. Pat No. 5,176,077 to Howard > the metering surface portions 66A. 

^ w. DeMoore, co-inventor and assignee, which is mc°rpc- 45 ^"^it cell metering capacities 

rated herein by reference. Ah advantage of £jgj sealed « ^J^™* ^ effects which are being 

reservoir is that fast drying ink or * Snted simultaneously. For example, the screen line count 

used. Fast drying ink or coating material can be used in an pnmoa > ^ Ucator Ioller 1S prefer- 

open fouattb 53 (see FIG. 8); however open a* exposure on ^ JJ^f^^^^ mc h (79-236 lines per 

Suses the water and solvents in the fast-drymg ink or 50 thescreen line count o the 

coating material to evaporate faster, te-^JJj omer LfScdon is preferably in the range of 100-300 hnes 

coating material to dry prematurely and rSTnT(39-118 lines per cm) for overall coverage, tugh 

coating matenal. « =V which contains a volume of liquid ink Q or coating 

An inking/coating apparatus 10 S^S^oreo^^Ul»mtai-t» 

applicator roller arrangement is lUustrated in HGS. IJhVS. J*^^^ by a roller 55 which turns in 

to this arrangement, the engraved metering surface of the fte apptaja :nw * J. v ^ ^ ^ fouBtain pan . 

anilox applicator rollers 66. 67 are partitioned by smoofc J^Stoi * b K the pan roller 55 is also 

' ^ff^L^^Si^ ^» te S3P,a SS how ni nH0.16. 
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In the alternative embodiment of FIG. 16, the pan roller of the applicator roller 67R provides uniform, positive 

55 is divided into two pan roller sections 55A, 55B by a engagement with the plate. 

centrally located, annular groove 59. The separator plate 53P Referring now to FIG. 17, an irikingfcoating apparatus 10 

is received within and centrally aligned with the groove 59, 1 having an alternative inking/coating assembly 113 is 

but does not touch the adjoining roller faces. By this 5 installed in the lower cradle assembly 100 for applying 

arrangement, two or more inks or coating materials Ql, Q2 flexographic or aqueous ink and/or coating material Q to a 

are contained within the open pan .sections 55A. 55B for p i atc or blanket mounted on the blanket cylinder 34. Instead 

transfer by the split pan roller sections 53A. 53B, respec- 0 f us i ng the sealed, dual doctor blade reservoir assembly 68 

tively. This permits two or more flexographic inks or coating as sn0 wn in FIG. 6, an open, single doctor blade anilox roller 

materials to be transferred to two separate image areas on the' 10 assembly 113 is supplied with liquid ink Q or coating 

plate or on the blanket of the same printing unit This material contained in an open fountain pan 117. The liquid 

arrangement is particularly advantageous for work and turn ink or coating material Q is transferred to the engraved 

printing jobs or other printing jobs which print two or more transfer surface of the anilox roller 66 as it turns in the 

separate images onto the same substrate. fountain pan 117. Excess ink or coating material Q is- 

The frame 60 of the inking/coating apparatus 10 includes 13 removed from the engraved transfer surface by a single 
side support members 74, 76 which support the applicator doctor blade 68B. The liquid ink or coating material Q is 
roller, 66, gear train 64, gear train 65, doctor blade assembly pumped from an off-press source, for example the drum 73 
68 and the drive motor 62. The applicator roller 66 is shown in FIG. 17, through a supply conduit 119 into the 
mounted on stub shafts 63A, 63B which are supported at fountain pan 117 by a pump 120. 
opposite ends on a lower cradle assembly 100 formed by a 20 For overall inking or coating jobs, thynetering- transfer 
pair of side support members 78, 80 which have sockets 79, surface of the anilox roller 66 extends over its entire 
81 and retainer caps 101, 103. The stub shafts are received r peripheral surface. However, for certain printing jobs which 
in roller bearings 105, 107 which permit free rotation of the print two or more separate images onto the same substrate, 
applicator roller 66 about its longitudinal axis Al (axis A2 f or example work and turn printing jobs, the metering 
inthe'upper cradle). The retainer caps 101, 103 hold the stub 25 transfer surface of the anilox applicator roller 66 is parti- 
shafts 63A, 63B and bearings 105, 107 in the sockets 79, 81 . tioned by a centrally located, annular undercut groove 66C 
and hold the applicator roller 66 in parallel alignment with which separates first and second metering transfer surfaces 
the pivot axis X. 66A, 66B as shown in FIG. 11 and FIG. 18. 

The side support members 74, 76 also have an upper The single doctor blade 68B has an edge 68E which wipes 

cradle assembly 102 formed by a pair of side support 30 simultaneously against the split metering transfer surfaces 

members 82, 84 which are vertically spaced with respect to 66A, 66B. In this single blade, split anilox roller embodi- 

the lower side plates 78, 80. Each cradle 100, 102 has a pair ment 113, it is necessary to provide dual supply sources, for 

of sockets 79 81 and 83, 85, respectively, for holding an example drums 73A, 73B, dual supply lines 119A, 119B, 

applicator roller 66, 67 for spot coating or inking engage- and dual pumps 120A, 120B. Moreover, the fountain pan 

ment with the printing plate P the plate cylinder 32 (FIG. 4) 35 117 is also split, and the pan 117 is divided into two pan 

or with a printing plate P or a blanket B on the blanket sections 117A, 117B by a separator plate 121 as shown i in 

evader 34 FIG. 18. The separator plate 121 is centrally aligned with the 

Preferably, the applicator roller 67 (FIG. 8, FIG. 9) the uadexcut groove 66C, but does not touch the adjoining roller 

imoer cradle (plate) position is an anilox roller having a faces. 

SnTn-Msfcr smfaa In the dual cradle arrangement as 40 Although the single blade, split anilox applicator roller 

minutes, since it is only necessary to release, remove and anilox-appUcator ^er^embly „ JSl 
reposition or replace the applicator roller 66. 45 used in the upper cradle position, as well. 

graphic mode on different printing units of the same lithe- tal pivoi ■ 5J^J^^™uK mounted on any 
paphic press and to print or coat from either the plate cradle ^^^S,,^^ 
position or the blanket position on any one offoe printing 50 ^^f^ff^^^SSS^nZ traditional 
Zits is referred to herein as the LTTHOn-EX™ pnnting P^^^^rS^n^c^^^c 
process or system. LTTHOFLEX™ is a trademark of Print- dampenersp aa29of ffie p^My, the pivot 

mgResearch y ,m.ofDaUas,Te,,U.S^.,exclusivehce n see ^^^^a^^^taaSb, 
of the present invention. •„,.«« threaded fastener. The pivot support pins are received 

™^»™*™ U™^£?T^^Z iSTctaS; Openings SB, 90 which intersect the sde 
having an inking/coating assembly 109 of an alternative mcmber s74, 76 of the inking/coating apparatus 10. 

design is installedin the upper cradle .position for applying jhehcrizontal support pins 88P, 90P are disposed in parallel 
ink and/or coating material to a plate P on the plate cylinder »« iwnz ^ w-^ ^ x ^ ^ ^ pbte ^der 
32. According to this alternative embodiment, an ^ blaifct cylmder, and aie in longitodmal aUgnment with 

roller 67R having a resilient transfer surface is coupled to an eo ^™ cy 

anilox fluid metering roller which transfers measured ea ^f- w 90p m located to & 

amounts of printing ink or coating material to the plate R „£ d onal axes Al, A2 of the 

The anilox roller 111 has a transfer surface constructed of dampener space Z9_ so . in roia_ 
ntLl.ceramicorcompositemterialwWchisengravedwith apphcat or ™Uers «6 ,67 f ^^^*^^ 
cells. TTte resilient ^pUcator roller 67R is interposed in « ^J^^^^S,^!S!L^^ 
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point between the applicator roller 66 and a plate on the plate moving the applicator roller 66 to the off-impression posi- 

cylinder 32 (as shown in FIG. 5) are above the radius lines tion. As the power arras retract, the inking/coater apparatus 

Rl, R2 of the plate cylinder and the blanket cylinder, 60 is rotated counterclockwise on the pivot pins 88P, 90P, 

respectively. This permits the inkingfcoating apparatus 10 to thus moving the applicator roller 66 to the on-impression 

move clockwise to retract the applicator roller 66 to an 5 position. The torque applied by the pneumatic actuators is 

off -impression position relative to the blanket cylinder in transmitted to the inking/coating apparatus 10 through the 

response to a single extension stroke of the power actuator pivot pin 112 and pivot pin 114. 

arms 104A, 106A. Similarly, the applicator roller 66 is Fine adjustment of the on-impression position of the 
moved counterclockwise to the on-impression operative applicator roller relative to the plate cylinder or the blanket 
position as shown in FIGS. 4, 5, 6 and 8 by a single cylinder, and of the pressure of roller engagement, is pro- 
retraction stroke of the actuator arms 104A, 106A, respec- vided by an adjustable stop assembly 115. The adjustable 
tively. stop assembly 115 has a threaded bolt 116 which is eng- 
Preferably, the pivot pins are made of steel and the side agable with a bell crank 118. The bell crank 118 is pivotally 
support members are made of aluminum, with the steel pivot coupled to the side support member 74 on a pin 120. One 
pins and the aluminum collar portion bordering the circular ^ end of the bell crank 118 is engagable by the threaded bolt 
openings 88, 90 forming a low friction journal. By this 116, and a cam roller is mounted for "rotation on its opposite 
arrangement, the inking/coating apparatus 10 is freely rotat- end. The striking point of engagement is adjusted by rotation 
able clockwise and counterclockwise with respect to the , of the bolt 116 so that the applicator roller 66 is properly 
pivot pins 88P, 90P. Typically, the arc length of rotation is positioned for inking/coating engagement with the plate P or 
approximately 60 mils (about 1.5 mm). Consequently, the blanket B and provides the desired amount of inking/coating 
inking/coating apparatus 10 is almost totally enclosed within - pressure when the inking/coating assembly 60 is moved to 
the dampener space 29 of the printing unit in the the operative position. 

on-impression position and in the off-impression position. This arrangement permits the in-line inking/coating appa- 

The cradle assemblies 100 and 102 position the applicator ratus to operate effectively without encroaching in the 

roller 66 in inking/coating alignment with the plate cylinder 25 interunit space between any adjacent printing units, and 

or blanket cylinder, respectively, when the inking/coating without blocking or obstructing access to the cy lindersofthe 

apparatus 10 is extended to the. operative (on-impression) printing units when the inking/coating apparatus is in the 

position. Moreover, because the inking/coating apparatus 10 extended (off-impression) position or retracted (on- 

is installed within the dampener space 29, it is capable of impression) position. Moreover, when the in-line inking/ 
freely routing through a small arc while extending and 30 coating apparatus is in the retracted position, the doctor 

retracting without being obstructed by the press side frames blade reservoir and coating circulation lines can be drained 

or other parts of the printing press. This makes it possible to and flushed automatically while the printing press is running 

install the inking/coating apparatus 10 on any lithographic as well as when the press has been stopped for change-over 

printing unit. Moreover, because of its internal mounting from one job to another or from one type of ink or coating 
position within the dampener space 29, the projection of the 35 to another. 

inking/coating apparatus 10 into the space between printing Substrates which are printed or coated with aqueous 
units is minimal. This assures unrestricted operator access to - flexographic printing inks require high veloaty hot air for 
the printing unit when the applicator head is in the operative drying. When printing a flexographic ink such as opaque 
(on-impression) and retracted (off-impression) positions. white or metallic gold, it is always necessary to dry the 

£2, (o^sion) position to ft. op^ve (on- ^f^^^^SS 
"SES CSUr side install is preferred., the iateru^ and high volume heatand moistore Jjg 

thedeUverysideoftheprtatingudt.withthem^g/coaUng S./Thedryer / ™?J™"^*J (0 ^ freshly printed/ 
apparatus being movable from a retracted (off-impression) ^ansteed by the impression 

position to an on-impression position for engagement of the toLXf one 

applicator roller with either a plate on the plate cylinder or . cylinder i ^ ttansfcr cylinder 30 and to the 
ablanketontheblanketcyUnderonthedehvery stde25of 50 ^^££^£. na « Minting unit. By that 
the printing unit arnureement, the freshly printed flexographic ink or coating 

Movement of the ^^^^t^ ^^^ioJS^S^^^^ 
operative (on-impression) position is produced oy power „ niL 

l»«v^ehtaveatei»kbletairaMbteiK™aln«sfct<™ is V*!S^SSn:SaUt, «Hta> high 
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side-by-side relatioaship. The high velocity, hot air dryer and coating types, including fluorescent (Day Glo), 

and high performance heat and moisture extractor units 124, pearlescent, metallic* (gold, silver and other metals), glitter, 

126 and 128 are preferably constructed as disclosed in scratch and sniff (micro-encapsulated fragrance), scratch 

co-pending U.S. patent application Sen No. 08/132,584, and reveal., luminous, pressure-sensitive adhesives and the 

filed Oct 6, 1993. entitled "High Velocity Hot Air Dryer", 5 like, as well as UV-curable and aqueous coatings* 
to Howard W. DeMoore, co-inventor and assignee of the with the dampener assembly removed from the printing 

present invention, and which is incorporated herein by un ^ foe inking/coating apparatus 10 can easily be installed 

reference, and which is marketed by Printing Research, Inc. j D the dampener space for selectively applying flexographic 
of Dallas, Tex., U.S.A., under its trademark SUPER BLUE coatings to a flexographic or waterless printing 

HY™. io pi a t c or to the blanket. Moreover, overprinting of the flexo- 

The hot moisture-laden air displaced from the surface of graphic inks and coatings can be performed on the next 

each printed or coated sheet is extracted from the dryer printing unit since the flexographic inks and/or coatings are 

exposure zone Z and exhausted from the printing unit by the dried by the high velocity, hot air interunit dryer and high 

high volume extractors 124, 126 and 128. Each extractor volume heat and moisture extractor assembly of the present 

head includes an extractor manifold 124E, 126E and 128E 15 invention. 

coupled to the dryer heads 124D, 126D and 128D and draws The flexographic inks and coatings as used in the present 

the moisture, volatiles, odors and hot air through a longitu- invention contain colored pigments and/or soluble dyes, 

dinal air gap G between the dryer heads. Best results are binders which fix the pigments onto the surface of the 

obtained when extraction is performed simultaneously with substrate, waxes, defoamers, thickeners and solvents. Aque- 

drying. Preferably, an extractor is closely coupled to, the 20 ous panting inks predominantly contaS water as a diluent 

exposure zone Z at each dryer location as shown in FIG. 4. and/or vehicle. The thickeners which are preferred include 

Extractor heads 124E, 126E and 128E are mounted on the algonates, starch, cellulose and its derivatives,, for example 

dryer heads 124D, 126D and 12SD, respectively, with the cellulose esters or cellulose ethers and the like. Coloring 

longitudinal extractor air gap G facing directly into the agents including organic as well as inorganic pigments may 

exposure zone Z. According to this arrangement, each 25 be derived from dyes which are insoluble in water and 

printed or coated sheet is dried before it is printed on the next ' solvents. Suitable binders include acrylates and/or polyvi- 

printing unit, nylchloride. 

The aqueous water-based inks used in flexographic print- When metallic inks are printed, the cells of the anilox 
ing evaporate at a relatively moderate temperature provided roller must be appropriately sized to prevent the metal 
by the interunit high velocity hot air dryers/extractors 124, particles from getting stuck within the cells. For example, 
126 and 128. Sharpness and print quality are substantially for metallic gold ink, the anilox roller should have a screen 
improved since the flexographic ink or coating material is line count in the range of 175-300 lines per inch (68-118 
dried before it is overprinted on the next printing unit Since lines per cm). Preferably, in order to keep the anilox roUer 
the freshly printed flexographic ink is dry, dot gain is cells clear, the doctor blade assembly 68 is equipped with a 
substantially reduced and back-trapping on the blanket of bristle brush BR (FIG. 14) as set forth in U.S. r&J™; 
the next printing unit is virtually eliminated. This interunit 5,425,809 to Steven M. Person, assigned to Howard . W. 
drying/extracting arrangement makes it possible to print DeMoore, and licensed to Printing Research, Inc. of Dallas, 
flexographic inks such as metallic ink and opaque white ink Tex., U.S.A., which is incorporated herein by reference, 
on the first printing unit, and then dry-trap and overprint on jhc inking/coating apparatus 10 can also apply 
the second and subsequent printing units. UV-curable inks and coatings. If UV-curable inks and coat- 
Moreover, this arrangement permits the first printing unit ings are utilized, ultra-violet dryers/extractors arc ^taUed 
22 toTusek as a coater in which a flexographic, aqueous adjacent to the high velocity hot atr dryer/extractor units 
or ^-curable coating rr^erial is appUed to the lowest grade 124, 126 and 128, respectively. 

substrate such as recycled paper, cardboard, plastic and the 45 ft wm be appreciated that the F™?* 1 ^^^* 

like to trap and seal-in lint, dust, spray powder and other process described herein makes it possible to selectively 

debris and provide a smoother, more durable printing sur- operate a printing unit of a press in the ™«a^ ptunng 

face which can be overprinted on the next printing unit modc while simultaneously operating another printing unai 
A first down (primer) aqueous coating layer seals-4n the of the same press in either ^^^^^Z 
J^T?tovi£ rough substrate, for example, 50 in the waterless printing mode, whde ^ P"^£ 
Sjc ed paper or {Erie, and improves overprinted dot capability to print or 

definition ^ovules b^ink lay-down while preventing from either the plate pootom or the *^J^;™ 

"VSZ*. the applicator roller 66 is constructed of ^^^^SSgXSgZ 
composite carboa fiber material metal or cerarmc coated ^^^^^^^^Ze^^^amt 
metal when it is used for applying ink or coating n*«alto """"^S^Si 66 from the cradle, 
the blanket B or other resilient material on the blanket «, four cap screws, lift .the W"C"«*»1 All of this can be 
^er34.mentheappUcatorroUer66isappliedtothe -**P»™< a ft rluteT tithTutlemoling the 
niar,* it k oreferablv constructed as an anilox roller having accomplished m a tew routes, wiuium 
SS.'^SSi-* «f,». Suiubfc nriktt idftufcottl W M»s 10 from to pre* , 
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tion or from the blanket position on another printing unit The metering surfaces ot the upper and lower applicator 

during the same press run. Moreover, the press operator can rollers have different cell sizes and volumetric capacities 

spot or overall coat from the plate for one job, and then spot which accommodate the coarse and fine metallic particles, 

and/or overall coat from the blanket on the next job. For example, the anilox roller 111 mounted in the upper 

The positioning of the applicator roller relative to the 5 cradle position 102 which transfers the coarse metallic 

plate or blanket is repeatablc to a predetermined preset particles 140 preferably has a screen line count in the range 

operative position. Consequently, only minor printing unit of 100—300 lines per inch (39-118 l^nes per cm), and the 

modifications or alterations may be required for the metering surface of the anilox roller ^ mounted on the 

JJTHOFLEX™ process. Although automatic extension and lower cradle 100 which transfers the relatively fine metallic 

retraction have been described in connection with the exem- 10 particles 142 preferably has a screen line count in the range 

plary embodiment, extension s to the operative (on- of 200-600 lines per inch (79-236 lines per cm), 

impression) position and retraction to a non-operative (off- After transfer from the plate to the blanket, the fine 

impression) position can be carried out manually, if desired metallic particles 142 form a layer over the coarse metallic 

In the manual embodiment, it is necessary to latch the particles 140. As both bronze layers are offset onto the 

inking/coating apparatus 10 to the press side frames 14, 15 substrate S, the layer of fine metallic particles 142 is printed 

in the operative (on-impression) position, and to mechani- 15 onto the substrate S with the top layer of coarse metallic 

cally prop the inking/coating apparatus in the off-impression particles 140 providing a textured, grainy appearance. The 

(retracted) position. fine metallic particles 142 cover the substrate which would 

Referring again to FIG. 8, an applicator roller 66 is otherwise be visible in the gaps between the coarse metallic 
mounted on the lower cradle assembly 100 by side support particles 140. The combination of the coarse particle layer 
members 78, 80, and a second applicator roller 67 is over the fine particle layer thus provides* textured, bronzed- 
mounted on the upper cradle assembly 102 by side support like finish and appearance. 

members 82, 84. According to this arrangement, the inking/ Particulate materials other than metal can be used for 
coating apparatus 10 can apply printing ink and/or coating producing a textured finish. For example, coarse and fine 
material to a plate on the plate cylinder, while simulta- particles of metallized plastic (glitter), mica particles 
neousiy applying printing ink and/or coating material to a 25 (pearlescent) and the like, can be substituted for the metallic 
plate or a blanket on the blanket cylinder of the same particles for producing unlimited surface variations, appear- 
printing unit. When the same color ink is used by the upper ances and effects. All of the particulate nutenaL including 
and lower applicator rollers from the plate position and from the metallic particles, are preferably in solid, flat platelet 
the blanket position simultaneously on the same printing form, and have a size <^ ens j?V mU ^ 
unit, a -double bump- or double inking films or coating 30 an anilox applicator roller. Other particulate or granular 
layers are applied to the substrate S during a single pass of material, for example stone grit having irregular form and 
the substrate through the printing unit The tack of the two size, can be used to good advantage, 
inks or coating materials must be compatible for good Solid metal particles in platelet form, which are good 
transfer during the double bump. Moreover, the miring/ reflectors of light, are preferred for producing the bronzed- 
coating apparatus 10 can be used for. supplying ink or ^ ^ appearance and effect However, various textured 
coating material to the blanket cylinder of a rotary offset web fishes, which could have tight-reflective properties, can be 
press, or to the blanket of a dedicated coating unit produced by using granular materials such as stone gnL 
According to conventional bronzing techniques, a metal- Most comm0 nly used metals include copper, zinc and alu- 
lic (bronze) powder is applied off-line to previously printed other ductile metals can be used, if desired, 
substrate which produces a grainy, textured finish or appear- Moreover, the coarse and fine particles need not be made of 
ance. The on-line application of bronze material by conven- thc samc particulate material. Various effects and textured 
tional flexographic or lithographic printing will only pro- appearances can be produced by utilizing diverse particulate 
duce a smooth., continuous appearance. However, a grainy, for the coarse particles and the fine particles, 
textured finish is preferred for highest quality printing fcspcctivclyi Further, either fine or coarse particle ink or 
which, prior to the present invention, could only be pro- ^ be printed from the upper cradle 
' duced by off-tine methods. m ' 45 ^ cither <* coarsc P^ dc or coatin S 
Referring now to FIG. 14 and HO. 15, metaUic ink or ^ ^ ^ d from ^ lower cradle position, 
coating material is applied on-line to the substrate S by ^ on mc ^al or surface finish that is desired, 
simultaneous operation of the upper and lower £ appreciated that the last printing unit 28 can be 
rollers 67R, 66 to produce an uneven surface finish havmg * ^additional inking/coating capabilities which 
a bronze-like textured or grainy appearance According ^ to 50 W { s flexographic 
the simulated bronzing method of me present invention, the ^^^^ ^ bstratc su facc effects (for example 
flexographic bronze ink is ^^J^J^ 

plate and to the blanket by the dual cradlt inlang^coatuig ™™ ™1 0Q ^ Sprinting unit. For triple bump 

a^aratus 10 as shown in FIG 14. A JUjES , the last prinOng unit 28 is equipped with an 

roller 67R is mounted in the uppercradle 102, and anantiox 55 in^c ^ ^ apparatus 97 as shown m 

applicator roller 66 is mounted on the lower cradle 100. TO ™™ , ^ ^ apparaDJS 

isa^esupptiedfromsep * ya another film of ink or a 

The doctor blade reservoir 70 in the upper cradle position . decorative layer of coating material over any 

supplies bronze ink or coating material having relauve* pro ^ ^ surfacc cffects or special 

course, metaltic particles 140 dispersed in aqueous or flexo- 60 freshly prinu s ^ 

graphic inL The coarse particle ink or coating mjnd» £^ third film of ink or layer of 

applied to the plate P by the ^jj^^^ SK^Sd Jet ^/freshly printed or coated double 

in the upper cradle position 102 At the same bump simultaneously while the substrate is on the impres- 
graphic and/or bronze ink or coating «^ 65 L7cylinder of the last printing unit, 

lively fine, metallic particles 142 is transferred to the blanket 65 sioncy j^coatiw apparatus 91 is installed, 

Bbytte anilox roller 66 which is mounted on the lower BLUE® flexible 
cradle' 100. 
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covering from the delivery cylinder 42, and it is also 
necessary to modify or convert the delivery cylinder 42 for 
inking/coating service by mounting a plate or blanket B on 
the delivery cylinder 42, as shown in FIG. 3 and FIG. 4, 
Packing material is placed under the plate or blanket B, 5 
thereby packing the plate or blanket B at the correct packed- 
to-print radial clearance so that ink or coating material will 
be printed or coated onto the freshly printed substrate S as 
it transfers through the nip between the plate or blanket B on 
the converted delivery cylinder 42 and the last impression 
cylinder 36. According to this arrangement, a freshly printed 
or coated substrate is overprinted or overcoated with a third 
film or layer of ink or coating material simultaneously while 
a second film or layer of ink or coating material is being 
over-printed or over-coated on the last impression cylinder 
36 15 
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The auxiliary inking/coating apparatus 97 and the con- 
verted or modified delivery cylinder 42 are mounted, on the 
delivery drive shaft 43. The inking/coating apparatus 97 
includes an applicator roller, preferably an anilox applicator 2Q 
roller 97A, for supplying ink or coating material to a plate 
or blanket B on the modified or converted delivery cylinder 
42. The in-line inking/coating apparatus 97 and the modified 
or converted delivery cylinder 42 are preferably constructed ■ 
as described in U.S. Pat. No. 5,176,077 to Howard W. ^ 
DeMoore (co-inventor and assignee), which is hereby incor- 
porated by reference. The. in-line inking/coating apparatus r 
97 is manufactured and sold by Printing Research, Inc. of 
Dallas, Tex., U.S.A., under its trademark SUPER BLUE EZ 
COATER™. 30 

After the delivery cylinder 42 has been modified or 
converted for inking/coating service, and because of the 
reduced nip clearance imposed by the plate or blanket B, the 
modified delivery cylinder 42 can no longer perform its 
original function of guiding and transferring the freshly 35 
printed or coated substrate. Instead, the modified or con- 
verted delivery cylinder 42 functions as a part of the. 
inking/coating apparatus 97 by printing or coating a third 
down film of ink or layer of coating material onto the freshly 
printed or coated substrate as it is simultaneously printed or 40 
coated on the last impression cylinder 36. Moreover, the 
mutual tack between the second down ink film or coating 
layer and the third down ink film or coating layer causes the 
overprinted or overcoated substrate to cling to the plate or 
blanket, thus opposing or resisting separation of the sub- 45 
strate from the plate or blanket 

To remedy this problem, a vacuum-assisted transfer appa- 
ratus 99 is mounted adjacent the modified or converted 
delivery cylinder 42 as shown in FIG. 3 and FIG. 4. Another 
purpose of the vacuum-assisted transfer apparatus 99 is to 50 
separate the freshly overprinted or overcoated triple bump 1 
substrate from the plate or blanket B as the substrate 
transfers through the nip. The vacuum-aSsisted transfer, 
apparatus 99 produces a pressure differential across the 
freshly overprinted or overcoated substrate as it transfers 55 
through the nip, thus producing a separation force onto the 
substrate and providing a clean separation from the plate or 
blanket B, 

The vacuum-assisted transfer apparatus 99 is preferably 
constructed as described in U.S. Pat. Nos. 5,113.255; 5,127, 60 
329; S2052U; 5.228 391; 5243,909; and 5,419254, all to 
Howard W; DeMoore, co-inventor, which are incorporated 
herein by reference. The vacuum-assisted transfer apparatus 
99 is manufactured and sold by Printing Research, Inc. of 
Dallas, Tex., U.S.A. under its trademark BACVAC®. 65 

Although the present invention and its advantages have 
been described in detail, it should be understood that various 



changes, substitutions and alteration « can be made herein 
without departing from the spirit and scope of the present 
invention as defined by the appended ciiims. 
What is claimed is: 

1. A method for printing in a rotary offset press of the type 
including first and second printing units, the first printing 
unit having a fiexographic printing plate, a blanket, an 
impression cylinder and inking/coating applicator means for 
applying aqueous or fiexographic printing ink or coating 
material to the fiexographic printing plate and/or to the 
blanket, comprising the following steps performed in suc- 
cession in the first printing unit: 

applying a first spot or overall coating of aqueous or 
fiexographic printing ink or coating material to the 
fiexographic printing plate; 
transferring the aqueous or fiexographic printing ink or 
coating material from the fiexographic printing plate to 
the blanket; 

applying a second spot or overall film of aqueous or 
fiexographic printing ink or-layer of coating material to 
the blanket; 

transferring ink or coating material from the blanket to a 
substrate as the substrate is transferred through the nip 
between the blanket and the impression cylinder; and, 
drying the aqueous or fiexographic ink or coating material 
on the freshly printed or coated substrate before the 
substrate is printed, coated or otherwise processed on 
the second printing unit 

2. The printing method as defined in claim 1, including the 
steps: 

applying a primer coating of an aqueous or fiexographic 
" ink or coating material to a substrate in the first printing 
unit; 

trapping and sealing particulate material such as dust, lint, 
anti-offset spray powder and the like under the primer 
coating; 

drying the primer coating on the substrate before the 
substrate is printed or coated on the second printing 
unit; and, 

overprinting the freshly coated substrate in the second 
printing unit 

3. The printing method as defined in claim 1, 
wherein the drying step is performed by directing heated 

air onto the freshly printed or coated substrate while the 
freshly printed or coated substrate is in contact with the 
impression cylinder of the first printing unit. 

4. The printing method as defined in claim 1, including the 
steps: 

transferring the freshly printed or coated substrate to an 
intermediate transfer cylinder disposed between the 
first and second printing units; and, 
drying the freshly printed or coated substrate while said 
substrate is in contact with the intermediate transfer 
cylinder. . . 

5 The printing method as defined in claim 1, wherein: 
the drying step is performed by directing heated ak onto 

the freshly printed or coated substrate while the freshly 
printed or coated substrate is in contact with an impres- 
sion cylinder in the second printing unit 

6 The printing method as defined in claim 1, whereinthe 
drying step is performed by directing heated air from a dryer 
onto the freshly printed or coated substrate, and including 
the step: 

extracting hot air, moisture and volatiles from an exposure 
zone between the freshly printed or coated substrate 
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and the dryer while the freshly printed or coated 
substrate is in contact with the impression cylinder of 
the first printing unit 
7. The printing method as defined in claim 1, including the 
steps: 

transferring the freshly printed or coated substrate to an 
intermediate transfer cylinder disposed between the 
first and second printing units; 

directing heated air from a dryer onto the freshly printed 
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13, A method for printing or coating a substrate on the last 
printing unit of a rotary offset printing press of the tape 
including a plate cylinder, i printing plate mounted on the 
plate cylinder, a blanket cylinder, a plate or blanket mounted 
on the blanket cylinder, an iinpression cylinder, inking/ 
coating apparatus for applying printing ink or coating mate- 
rial simultaneously or separately to the flexo graphic printing 
plate and/or to the plate or blanket on the blanket cylinder, 
and including an inking/coating cylinder ;iounted adjacent 
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or coated substrate while said substrate is in contact 10 the last printing unit for printing a film oi ink or layer of 
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with the intermediate transfer cylinder; and, 
extracting hot air, moisture and volatiles from an exposure 
zone between the freshly printed or coated substrate 
and said dryer while the freshly printed or coated 
substrate is in contact with the intermediate transfer 
cylinder 

8. The printing method as defined in claim 1, including the 
steps: 

transferring the freshly printed or coated substrate to an 
impression cylinder on the second printing unit; 

directing heated air from a dryer onto the freshly printed 
or coated substrate while said substrate is in contact 
with the impression cylinder of the second printing 
unit; and, 

extracting hot air, moisture and volatiles from an exposure 
zone between the freshly printed or coated substrate 
and said dryer while said substrate is in contact with the 
impression cylinder of the second printing unit 

9. A method for providing an uneven printed or coated 
layer on a substrate in a rotary offset printing press of the 
type including a printing unit having a plate cylinder, a 
flexographic printing plate mounted on the plate cylinder, a 
blanket cylinder, a plate or blanket mounted on the blanket 
cylinder, an impression cylinder and applicator means for 
applying aqueous or flexographic printing ink or coating 
material to the flexographic printing plate and/or to the plate 
or blanket on the blanket cylinder, comprising the following 
steps performed in succession in the printing unit: 

applying a first down layer of aqueous or flexographic ink ^ 
or coating material containing relatively coarse par- 
ticles to the flexographic plate; 
transferring the relatively coarse particle printing ink or 
coating material from the flexographic printing plate to 
the plate or blanket on the blanket cylinder; 
applying a second down layer of aqueous or flexographic 
printing ink or coating material containing relatively 
fine particles onto the relatively coarse particle printing 
ink or coating material; 
transferring the coarse and fine particle ink or coating 50 
material from the blanket or plate on the blanket 
cylinder onto a substrate as the substrate is transferred 
through the nip between the blanket cylinder and the 
impression cylinder; and, 
drying the freshly printed or coated substrate before the 55 
freshly printed or coated substrate is subsequently 
printed, coated or otherwise processed. 
10 The method as set forth in claim 9, wherein the coarse 
and fine particles comprise a metal selected from the group 
including copper, zinc and aluminum. 

11. The method as set forth in claim 9, wherein the coarse 
and fine particles comprise a non-metallic material selected 
from the group consisting of mica, silicon, stone grit and 

plastic. . , 

12. The method as set forth in claim 9, wherein the coarse 
and fine particles comprise diverse particulate materials, 
respectively. 



coating material over a freshly printed substrate, comprising 

the steps: 



applying a first down film of printing ink or layer of 

coating material to the printing plate; 
transferring printing ink or coating material from the 
printing plate to a plate or blanket on the btnnVet 
cylinder; 

applying a second down film of printing ink or layer of 
coating material over the first down film or layer on the 
plate or blanket on the blanket cylinder; 
transferring ink or coating material from the blanket or 
plate on the blanket cylinder onto a substrate as the 
substrate is transferred through the nip between the 
blanket cylinder and the impression cylinder; and 
simultaneously printing a third down film of printing ink 
or layer of coating material over the second down film 
of ink or layer of coating material while the second 
down film or layer is being printed or coated on the last 
impression cylinder. 
14. A method for printing or coating a substrate in a rotary 
offset printing press of the type including a printing unit 
having a plate cylinder, a flexographic printing plate 
mounted on the plate cylinder, a blanket cylinder, a plate or 
35 blanket mounted on the blanket cylinder, an impression 
cylinder, and inking/coating apparatus for applying flexo- 
graphic or aqueous printing ink or coating material to the 
flexographic printing plate and/or to the plate or blanket on 
the blanket cylinder, comprising the following steps: 
applying a first down film or layer of flexographic or 
aqueous printing ink or coating material to the flexo- 
graphic printing plate; 
transferring printing ink or coating material from the 
flexographic printing plate to the plate or blanket on the 
blanket cylinder, 
applying a second down film or layer of aqueous or 
flexographic printing ink or coating materiM over *e 
first dowel film or layer on the plate or blanket on the 
blanket cylinder, 
transferring ink or coating material from the blanket or 
plate on the blanket cylinder onto a substrate as the 
substrate is transferred through the nip between the 
blanket cylinder and the impression cylinder; ana, 
drying the freshly printed or coated substrate before the 
substrate is subsequently printed, coated or otherwise 

. processed. . ^ t 

is; A method of printing or coating a substrate m a rotary 
offset printing press as set forth in claim 14, wherein the 
printing unit is the last printing unit of the rotary ^ off e 
printing vrcss and a delivery cylinder is mounted on the last 
printing unit for transferring the freshly printed substrate 
along a substrate travel path, including the steps: 

modifying the delivery cylinder by mounting a plate or 

blanket on the delivery cylinder; 
transferring ink or coating material to the plate or blanket 
on the modified delivery cylinder; and 
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transferring a third down film or layer of aqueous or 
flexographic printing ink or coating material from the 
plate or blanket over the second down film or layer 
simultaneously while the freshly printed or coated 
substrate is on the last impression cylinder of the last 
printing unit. 

16. A method for rotary offset printing as defined in any 
one of claims 1, 9, 13 or 14, including the steps: 
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circulating liquid ink or coating material from a supply 
container to said inking/coating applicator means and 
from said inking/coating applicator Tieans to the supply 
container; and, 

heating or cooling the liquid ink or coating material as it 
is circulated. 
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ABSTRACT OF THE DISCLOSURE 

A coating or printing station having its applicator and 
transfer rolls attached to pivotally mounted supporting 
frames so that the rolls may be moved into and out of 
operative position. Adjustable, lost motion stops are pro- 
vided interconnecting the supporting frames so that the 
frames may be pivoted serially by means of a single source 
of power and the operative positions of the rollers preset 
by adjusting the stops. 



of play is almost inherent in this type of actuating system 
and that, almost invariably, when the frames are moved 
into operative position after a temporary discontinuance 
of the coating operation, the pressures or spacings be- 

5 tween the rolls and the web, which had been set before 
discontinuance of the operation, have changed. Hence, 
upon resumption of coating it is usually necessary to re- 
adjust the positions of the rollers until an acceptable 
coating on the web being treated is obtained. Not only 

10 does this result in lost production time, but the web and 
coating material used in making these adjustments are 
wasted, 

SUMMARY 

In accordance with the present invention an actuating 
15 system is provided which permits the applicator and trans- 
fer rolls to be set to their desired operating pressures or 
spacings. When it becomes necessary to stop the coating 
operation, the frames on which the rolls are mounted are 
pivoted rearwardly, withdrawing the rolls from the work 



20 



BACKGROUND OF THE INVENTION 

Field of the invention. — Actuating systems for moving 
the rollers of a rotary coater or printer into and out of 
operative positions. 

Description of the prior art. — In a conventional form 
of rotary coater or printer, the coating material is picked 
up from a supply tray or pan by a pickup roll and dis- 
tributed by the pickup roller over the surface of a trans- 
fer roller. The transfer roller then transfers a layer of 
coating to an applicator roll which applies the coating to 
a web of material carried past the applicator roller by 
a backup roll. 

In practice, the pickup and applicator rolls may be re- 
siliently surfaced and the transfer roll provided with a 
relatively hard etched surface. Depending upon the surface 
configuration of the applicator roll, the coating may be 
applied to the web in either a continuous or patterned 
layer In this regard it should be noted that the terms coat- 
er, coating and the like are used herein in their generic 

In this type of operation it is necessary to maintain a 
continuous layer or coating. 

In this type of operation it is necessary to maintain a 
desired pressure or spacing, between the web being treated 
and the applicator roll and between each of the rolls. It 
is also desirable to be able to withdraw the applicator roll 
from the web and at least the transfer roll from the appli- 
cator roll when the coating operation is temporarily dis- 
continued and to return the rolls to exactly their former 
positions when coating is again commenced. Additionally, 
it is necessary that these pressures or spacings be capable 
of adjustment to suit the requirement! of specific opera* 
tions. 

In a known form of actuating system intended to ac- 
complish these results, the frames for the applicator and 
transfer rolls are each mounted oa trackways and an ec- 
centrically mounted shaft, actuated by a fcydraolically 
powered linkage system, is provided for each frame to 
slide the frames along their respective trackways and 
thereby move the rolls into and out of their operative 
positions. 

It will be apparent that in this type of actuating system 
the contacting portions of the frames and trackways must 
be finished with precision and maintained in this condi- 
tion to insure a smooth sliding action. It will also be ap- 
parent that the provision of separate, hydraulically ac- 
tuated linkages and eccentrically mounted shafts for each 
frame will be both relatively expensive to construct and 
a ready source of malfunction. 

Of equal importance, it has been found that some degree 
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piece. 



Upon resumption of coating, force is applied directly to 
the transfer roll frame causing it to tilt forward and move 
the transfer roller evenly toward the applicator roll. An 
adjustable, lost motion stop engages the transfer roll frame 
25 when the transfer roll has moved to the spacing or pres- 
sure value with the applicator roll which had been main- 
tained before interruption of the coating operation. When 
the transfer roller has been moved to its desired position 
with respect to the applicator roll, continued application 
of force to the transfer roll frame is transmitted through 
the stop member to the applicator roll frame causing 
this frame to tilt forward about its pivot and carry the 
applicator roll towards the work piece. A second, adjust- 
able, lost motion stop mounted on the base frame then 
engages the applicator roll frame when that frame has 
pivoted to a position such that the applicator roll is 
brought into its desired position with respect to the work- 
piece. 

40 The two stops and the force applied to the transfer roll 
frame then serve to maintain the frames, and the rolls 
carried thereby, in their operative positions until it is 
again desired to discontinue the coating operation at 
which time the force applied to the transfer roll frame is 

£0 relaxed and the frames allowed to pivot rearwardly and 
withdraw the rolls from their operative positions. 

It will be seen that with the present apparatus the need 
for precision finished trackways is eliminated. 

It will also be seen that by pivoting the frames rather 
than sliding them, the frames are always moved evenly 
into and out of position and the danger of the rolls be- 
coming skewed is obviated. 

It will also be seen that force need only be applied to 
the transfer roll frame since that force is also transmitted 

g£ through the stop members to the applicator roll frame. 
Thus, the need for separate actuating systems for each 
roll is eliminated. 

Additionally, through the use of pivoted frames and ad- 
justable stops not only are the rather complicated, dual 

M actuating systems replaced, but the rolls are precisely 
placed in their desired positions with respect to each other 
and the workpiece. 

Further, by use of the lost motion stops, the rolls are 
moved serially into their respective positions by a single 

00 continuous application of force. Thus* the transfer roller 
is first moved into its desired position with respect to the 
applicator roll, causing coating to be transferred thereto, 
then the entire assembly of rolls is moved as a unit until 
the applicator roll is in its desired position and coating 

70 the workpiece. 

These and other objects and advantages will become 
more readily apparent from the following description. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a vertical cross-sectional view through a 
printing or coating station embodying principles of the 
present invention; and 

FIGURE 2 is a rear elevational view thereof. 5 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

With reference to FIGURE 1, it will be seen that the 
coating or printing station comprises a base frame 1, an 10 
applicator roll frame 2, and a transfer roll frame 3. 
Both sides of the printing or coating station are identical 
and in the following description one side only will be 
described; it being understood that the opposite side j~ 
thereof is the same as that described. 0 

Frame 3 carries a pickup roll 4 and a transfer roll 5, ro- 
tatably mounted thereon, with the lower portion of the 
pickup 4 rotating in a pan or tray 6, which will contain a 
supply of the coating material. 2 o 

Applicator roll frame 2 is of substantially reversed L- 
shape, as seen in FIGURE 1, and carries the applicator 
roll 7 rotatably mounted between its upright legs 8. Posi- 
tioned adjacent the applicator roll 7 is a backup roller 9, 
which carries a web 10 of the material to be treated past ^ 
the printing or coating station. Frame 3 overlies frame 2 
and b pivotally attached thereto, as at 11, and frame 2, 
in turn, is carried by the base frame 1 and is pivotally at- 
tached thereto, as at 12, with the axes of all rollers and 
pivot points parallel to each other. 

Adjacent the rear end of frame 1 a cylinder 13 is 
pivotally attached, as at 15, and slideably receives a piston 
carrying a piston rod 16, which in turn, is pivotally at- 
tached at its outer end to frame 3 by means of a pivot 
shaft 17 extending between opposite sides of the frame. 35 

As seen in FIGURES 1 and 2, a clevis member 18 is 
fixed to the rear end of frame 2, by bolts 19 or the like, 
and has upstanding, spaced, parallel legs 20. An adjust- 
able, lost motion stop 21 is positioned between the up- 
standing legs 20 of the clevis and is pivotally attached 40 
thereto, as at 22. The stop 21 comprises a substantially 
horizontally extending leg 23 and a substantially vertically 
extending leg 24, with the leg 23 overlying a rearwardly 
projecting shoulder 25 of the frame 3. A threaded ad- 
justing member 26 extends through the leg 24 of stop 21 
and has a handle 27 for moving the adjusting screw 26 45 
inwardly and outwardly of the leg 24. A lock nut 28 is 
also provided for locking the adjusting member 26 in 
position. 

Frame 2 is also provided with a rearwardly extending 
shoulder 29, and, attached to the rear end of base frame 1 50 
is a second clevis member 30, having upstanding legs 31. 
An adjustable lost motion stop member 21, identical to 
that described above, is also provided, pivotally mounted 
between the upstanding legs 31 of clevis 30. 

In its inoperative position, frame 2 wil be resting on 55 
frame 1 and frame 3 will be resting on frame 2 with the 
lower surface of arm 23 spaced horn the upper surface 
of shoulder 25 and the upper surface of shoulder 29 
spaced from the lower surface of the leg 23 adjacent there- 
to. In this position, roll 5 will be spaced from roll 7, and 00 
roll 7 will be spaced from roll 9 and the web 10 of " 

material carried thereby. The spacing between shoulders 

25 and 29 and the respective legs 23 of adjacent stops 21 - 
will be determined by the extent to which the adjusting 
members are threaded through the legs 24 of the stop 65 
members. 

With the components of the coater in their inoperative 
positions, as described above, when k is desired to resume 
the coating operation, cylinder 13 is pressurized, causing 
the piston 16 to extend outwardly thereof. This will cause 70 
the frame 3 to pivot about point 11 until the upper surface 
of the shoulder 25 engages the lower surface of adjacent 
leg 23. At this point the axes of rolls 5 and 7 will be in 
their desired positions with respect to each other. 

Continued extension of the piston 16 from the cylinder 75 



13 will cause the pivoting force applied to the frame 3 to 
be transmitted by the shoulder 25 and stop member 21 
to the frame 2; causing this frame to pivot about point 12. 
Frame 2 will then pivot about point 12 until the upper sur- 
face of its shoulder 29 contacts the lower surface of the 
adjacent overlying leg 23. At this point, the axes of rollers 
7 and 9 will be at their desired spacing and coating or 
printing will be applied to the web 10. 

The rollers 7 and 5 will remain in their operative posi- 
tions as long as sufficient pressure is maintained in the 
cylinder 13. When it is desired to temporarily discontinue 
the coating operation, the pressure in cylinder 13 is relaxed 
and the frames 2 and 3, and the rolls 7 and 5, respectively, 
are allowed to move rearawrdly to their inoperative posi- 
tions. When it is again desired to commence coating, the 
cylinder 13 is once again pressurized and the rollers 7 
and 5 move, as described above, into their former posi- 
tions. 

It will be seen that because the movement of frames 2 
and 3 is a pivotal motion, the rolls 7 and 5 mounted there- 
on will always move with their axes parallel to the original 
positions thereof and skewing of the rolls is obviated. 
Additionally, since the stops 21, locked in position by the 
lock nuts 28, provide a positive stop between adjacent 
frames, the rolls, when tilted forward, will always move 
into exactly the same position they occupied prior to inter- 
ruption of the coating operation. 

Thus, not only does the present invention eliminate the 
complicated dual actuating system of the prior art, but a 
system is provided which insures that the rolls will be 
positively moved into and out of their operative positions. 

While a preferred embodiment of the invention has been 
described for purposes of illustration, it will be apparent 
that modifications thereof will occur to those skilled in the 
art within the scope of the appended claims. 

I claim: 

1. A coating or printing station comprising: 

(a) a base frame, 

(b) a substantially L-shaped frame overlying said base 
frame and pivotally attached to said base frame ad- 
jacent the intersection of the legs of said L-shaped 
frame, 

(c) an applicator roller rotatably mounted between the 
upstanding legs of said L-shaped frame, 

(d) a transfer roller frame overlying said L-shaped 
frame and pivotally attached thereto, 

(e) a transfer roller rotatably mounted on said trans- 
fer roller frame, 

(f) the axes of said rollers and the pivotal connec- 
tions being substantially parallel, 

(g) a first clevis member having a pair of spaced up- 
standing legs mounted on said base frame, 

(h) a first L-shaped member pivotally mounted be- 
tween said legs of said first clevis with one leg of said 
first L-shaped member extending substantially hori- 
zontally in spaced relation to a rearwardly projecting 
shoulder on said L-shaped frame and the other leg 
thereof extending substantially vertically in spaced 
relation to said base frame, 

(I) an adjusting screw threaded through said vertically 
extending legs of said first L-shaped member and 
bearing at one end against said base frame, 

(j) a second clevis member having a pair of spaced 
upstanding legs mounted on said L-shaped frame, 

(k) a second L-shaped member pivotally mounted be- 

tween said legs of said second clevis with one leg of 

said second L-shaped member extending substantially 
horizontally in spaced relation to a rearwardly pro- 
jecting shoulder on said transfer roller frame and the 
other leg thereof extending substantially vertically in 
spaced relation to said L-shaped frame, 

(1) an adjusting screw threaded through said vertically 
extending leg of said first L-shaped member and 
bearing at one end against said L-shaped frame, 

(m) a cylinder pivotally attached at one end to said 
base frame, and 
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(n) a piston slideably received in said cylinder and hav- 
ing a piston rod pivotally attached to said transfer 
roll frame. 

2. A coater or printing station comprising: 

(a) a first pivotally mounted frame having a roll rotat- 5 
ably mounted thereon, 

(b) a second pivotally mounted frame having a roll 
rotatably mounted thereon, 

(c) the axes of said rolls and the pivotal connections 
of said frames extending in parallel relationship to 
each other, 10 

(d) a first lost motion stop mounted on said first frame 
and comprising: 

(i) a clevis having a pair of spaced legs, 

(ii) a substantially L-shaped member pivotally 15 
mounted between said clevis legs with one leg 

of said L-shaped member overlying a portion of 
said first frame and the other leg of said L- 
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shaped member overlying a portion of said sec- 
ond frame, and 
(e) means for applying a pivoting force to said second 
frame. 

3. The apparatus of claim 2 further comprising: 

(a) means for varying the spacing between the legs 

of L-shaped member and adjacent portions of said 

frames. 
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ABSTRACT OF THE DISCLOSURE 

A dampening mechanism for applying a dampening 
fluid to the surface of a rotating printing plate of a 
printing press is disclosed. The dampening mechanism 15 
comprises a form roll driven by the printing plate, a 
hard surface, hydrophilic roll for transferring dampen- 
ing fluid to the form roll, a resilient metering roll run- 
ning in pressure engagement with the hydrophilic roll 
for transferring the dampening fluid to the hydrophilic 20 
roll and z resilient pan roll for transferring dampening 
fluid from a supply to *he metering roll. The hard surface, 
hydrophilic roll is positively rotated to have the same 
surface speed as the rotating printing plate and the resili- 
ent metering roll is driven at a speed which is adjustable 
to adjust the relative surface speeds between the hard 
surface, hydrophilic roll and the resilient metering roll 
to control the amount of dampen tr.g fluid delivered to 
the hydrophilic roll, 
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The present invention relates to a printing press or 
other apparatus in which a rotating applicator such as 
a form roll applies a fluid material, e.g., ink, dampening 
fluid, or both, to the surface of a printing plate or the like. 

An important object of the present invention is to 
provide a new and improved lithographic pnnttng press 
having a dampening mechanism in which the flow of 
dampening fluid is controlled by varying the relative 40 
surface speed of cooperating rolls in the dampening 
mechanism and in which the dampening mechanism in- 
cludes a positively driven roll which runs in engagement 
with a form roll, the driven roll being driven at the 
surface speed of the plate to minimize the effect of 45 
scumming on the plate. 

Another object of the present invention is to provide 
a new and improved lithographic printing press wherein 
the printing plate has dampening fluid applied thereto by a 
form roll fractionally driven from the plate with dampen- 50 
ing fluid being supplied to the form roll from a positively 
driven hard surface transfer roll whose surface speed is 
the same as the surface speed of thf ->late cylinder and 
in which the dampening fluid on the hard surface transfer 

11 ; _ « 11. j t., • , _ . 3 . + * — — 
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running in pressure engagement with the hard surface 
transfer roll. 

Another object of the present invention is to provide 
a new and improved lithographic printing press in which 
dampening fluid being fed to the printing press is first 00 
metered by a roll running in pressure relationship with 
a variable speed roll having a resilient surface with the 
amount of fluid being transferred by the dampening 
mechanism being controlled oy varying the speed of the 
variable speed roll to vary the surface speed between 
the variable speed roll and a positively driven hard sur- 
face hydrophilic roll rotating at a predetermined surface 
speed, preferably at the surface speed of the plate. 

Still another object of the present invention is to pro- 
vide a new and improved lithographic printing press in 70 
which a dampening mechanism for feeding dampening 
fluid to the printing press has the dampen 1 * g fluid 



metered and smoothed out by a resilient surface roll which 
operates as a pan roll and delivers dampening fluid to a 
cooperating roll having a resilient surface with the sur- 
face speed of the cooperating roll and the pan roll being 
the same bdt variable to vary the amount of iampening 
fluid transferred to a hard surface roll running in pres- 
sure engagement with the cocperating roll and having 
a predetermined surface speed. 

Yet another object of the persent invention is to provide 
a new and improved printing press in which a dampening 
fluid is Transferred by a plurality of rolls from a supply 
therefor to a printing plate and whc.ein the distribution 
and amount of dampening fluid is controlled by varying 
the speed of a roll having a resilient surface to change 
its surface speed relatively to a hard surface roll with 
which it has a pressure engagement. 

The present invention also contemplates the provision 
of a new and improved apparatus embodying at least 
three rolls for feeding fluid material to a rotating appli- 
cator in which apparatus a first resilient surface roll con- 
trols the transfer of fluid material to a second resilient 
surface roll which runs H pressure relationship there- 
with with the surface speed of the resilient surface rolls 
being the same but variable relative to the speed of 
a hard surface transfer roll which receives the material 
from the variable speed transfer roll. 

A still further object of the present invention is to 
provide a new and improved apparatus for applying a 
coating of fluid material to a moving surface in which a 
rotating applicator roll for applying the coaling is rotated 
at a surface speed of the moving surface by friciional 
engagement of the moving surface and by the frictional 
engagement of roll means running in contact with the 
periphery of the applicator rcll, and in which fluid mate- 
rial is supplied to the applicator roll from a supply there- 
for by a plurality of rolls including one running at a sur- 
face speed different from the surface speed of the moving 
surface, the plurality of rolls being arranged and driven 
in a manner such that there is little or no tendency of the 
applicator roll to slow when not engaged with the moving 
surface due to *he drag of the roll which runs at a differ- 
ent surface speed. 

Further objects and advantages of the present invention 
will be apparent from the following detailed description 
thereof made with reference to the accompanying draw- 
ings forming a part of the present specification and in 
which: 

FIG. 1 is a diagrammatic view showing a portion of a 
printing press embodying the present invention; 

FIG, 2 is a view which corresponds to a portion of 
FIG. 1 showing certain parts thereof in different posi- 
tions; 

FIG. 3 is a view, somewhat diagrammatic* of a drive 
for one of the dampening rolls of the apparatus shown in 
FIG. 1; 

FIG, 4 is an enl«r 6 cd view showing the relationship of 
three of the dampening rolls of the apparatus shown in 
FIG. 1; 

FIG. 5 is a fragmentary view showing i bearing mount- 
ing for one of the rolls of the apparatus shown in FIG. 1; 

FIG. 6 is a view taken from approximately line 6 — 6 of 
FIG. 5 looking in the direction of the arrows; 

FIG. 7 is a view with certain parts omitted looking ap- 
proximately from line 7 — 7 of FIG. 1 in the direction of 
the arrows; and 

FIG. 8 is an elevational view of two of the rolls of the 
apparatus of FIG. I with one of the rolls having a modified 
structure. 

The present invention is susceptible for use in various 
machines where it is desi^Ne to apply a coating of 
a fluid material onto a friown^ iurface with an applicator 
roll or other type of rotating applicator but it pariku- 
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Iarly useful to apply dampening fluid to the surface of ~ 
printing press plate cylinder. 

In a lithographic offset printing press, ink and dampen- 
ing fluid are applied to the printing plate and in the 
illustrated press, ink is fed to the printing plaU. through an 
inking mechanism which includes form rolls 16, 17, 18, 19 0 
which run in engagement with the surface of the printing 
plate. A vibrating roH 20 is disposed between the form 
rolls 16, 17 and runs in engagement therewith while a sim- 
ilar vibrator roll 21 engages and runs in contact -vith form . 
rolls 18, 19. A vibrator roll 22 also engages form rolls 
17, 18. The vibrating rolls 20, 21, 22 are conventional 
vibrator rolls having a hard smooth ink receptive metal 
surface while the form rolls 16, 17, 18 and 19 have con- 
ventional resilient surfaces. The ink is fed to the vibrator j g 
rolls 20, 21 from an ink fountain 24 by a duct roll 25 
and a plurality of ink transfer rolls shown in the drawing. 
The train of ink rolls shown for supplying ink to the form 
rolls is that of h conventional inker and therefore will not 
be described in detail. 20 

In accordance with the rwfrrr#»d and illustrated em- 
bodiment, dampening fluid is applied to the plate on the 
cylinder 10 by a dampening mechanism which feeds the 
dampening fluid through the first form roll 16 which is 
larger than the other form rolls. The dampening mech- 25 
anism includes roll 2tf having a hard jydrophilic, smoothly 
finished surface, preferably chrome, which rotates in pres- 
sure relationship with the first form roll 16, a resilient 
surface variable speed roll 30 which runs in pressure rela- 
tionship with the hard chrome roller 28 and a cooperating ^ 
metering roll 31 having a resilient surface and rotating in 
a pan 32 containing the dampening fluid. The metering pan 
roll 31 picks up dampening fluid from the pan 32, transfers 
it to the roll 30, which in turn transfers the dampening 
fluid to the chrome transfer roll 28 running in engagement ~. 
with the first form roll 16 to feed the dampening fluid to 
the form roll and from the form roll 16 to the plate. 
To control the amount of dampening fluid being trans- 
ferred between the pan 32 and the form roll, the roll 30 
is driven at a speed which is variable to vary the relative 40 
surface speeds of the metering roll 30 and the chrome 
transfer roll 28. The variable speed metering roll 30 and 
the metering pan roll 31 are driven to rotate at the same 
surface speed. Consequently, the metering pan roll 31 
is rotated at the same surface as the metering roll 30 but 
this surface speed is variable to control the amount of fluid 45 
transferred between the roll 30 and the roll 28 which ro- 
tates at a fixed surface speed for a given press speed. The 
rolls 28, 30 and 31 each preferably rotate in an opposite 
direction to the roll 01 .oils which it engages, but the 
rolls 30, 31 may be driven so that the roll 30 rotates in 60 
the same direction as the chrome roll 28. 

In the preferred mechanism the chrome transfer roU 28 
is positively driven from the plate cylinder and is rotated 
at the same surface speed as the plate cylinder. The vibra- 
tor roll 20 is also positively driven from the press at the W 
same surface speed as the plate cylinder in a conventional 
manner and the form roll 16 is frictionally driven from the 
vibrator roll 20, the chrome transfer roll 28 and the plate 
cylinder. In the illustrated arrangement, the chrome trans- 
fer roll 28 is shown as being driven from a gear 33 which 00 
is on the plate cylinder and rotates therewith. The gear 33 
drives a gear 34 which drives a shaft 37 through bevel gears 
35, 36. The shaft 37 is connected by bevel gears 38, 
39 to drive a shaft 40 which in turn drives a shaft 41 
through a clutch 42. The shaft 41 has a bevel gear 43 05 
thereon which meshes with a bevel gear 44 on the shaft 
of the transfer roll 28. The spline connection of the gear 
43 allows be transfer roll 28 to be moved into and out of 
engagement with the form roll 16 while maintaining a 
drive thereto. The chrome roll is preferably driven at 70 
the surface speed of the plate cylinder to frictionally drive 
the form roll 16 at this speed to thereby prevent any drag 
on the form roll which may occur when a roll which runs 
in engagement therewith rotates at a slower surface speed. 
In mechanisms where the dampening roll running in en- 75 



gagement with the form roll is driven at a slower speed, 
there is a frictionat drag on the form roll which tends to 
slow the form roll as the gap which is present in conven 
tional plate cyHnders passes the form ro!I. I have found 
that this may cause a scumming or smudging on rhe lead 
edge portion of the prirting plate. By providing a damp- 
ening mechanism where the roll of the dampening mech- 
anism in engagement with the form roil is positively driven 
at the surface speed of the plate cylinder, this tendency 
of the slower speed roll 30 to euectively brake the form roll 
is overcome o\ minimized. 

The variable speed metering roll 30 is driven by a 
variable speed motor 45 through a positive drive shown as 
a chain drive 45a. A chain drive 4**> may also be used to 
drive the metering roll 31 from the roll 30 to rotate 
them in a 1 to 1 ;e!ationship so that they have the same 
surface speeds. 

In the described mechanism, the chrome transfer roll 28 
and the form roll 16 are of the same length but the 
metering roll 30 is longer than the chrome transfer roll 
28 so as to extend beyond the opposite ends thereof. 

The pressure relationship between the metering pan 
roll 31 and the metering roll 30 is adjustable to smoothly 
meter the flow of dampening fluid between the nip of 
the rolls to provide an evenly distributed thin film of 
dampening fluid on the roll 30. The pan metering roll 
31 preferably has shaft portions extending from the 
opposite ends thereof to be supported in bearing blocks 
which may be moved toward and away from the meter- 
ing roll 30 to adjust the pressure relationship between 
the rolls 30, 31. Bearing blocks of this lype are conven- 
tional and well know, in the art and a simplified bearing 
support for the roll 31 is shown in FIG. 5. As shown m 
FIG. 5, the shaft portion 31a extending from one end of 
the roll 31 is received in a self-centering bearing 46a in 
a bearing block 46 which is supported in an inverted 
U-shaped recess in a guide block 47 mounted on a sup- 
port member 48 of the frame F of the press. The open 
end of the U-shaped recess is closed by a plate 50 and a 
pressure adjusting 'bolt 50a is threaded through the plate 
50 to engage the bearing block 46 and is adjustable to 
move the roll 31 upwardly into an adjustable pressure 
relationship with the roll 30. Preferably, the mounting 
block 47 is mounted onto the support member 48 by 
screws 47a which are received in elongated slots in the 
mounting block to allow rhe mounting block 47 and the 
bearing block 48 to be shifted laterally, i.e. horizontally, 
to adjust the axis of the roll 31 to provide a skewed rela- 
tionship relative to the roll 30. The mounting block 47 
is shown as being adjustable laterally by the operation of 
a plurality of adjusting screws 51. Since the metering pan 
roll 31 is supported at both ends by the same type of sup- 
port the metering roll 31 can be moved to a skewed posi- 
tion relative to the roll 30 as is best shown in FIG. 7. 
The bearings 46a at each end of the roll 31 pivot in the 
respective block 46 to accommodate the skewing of the 

A skewed position for the metering roll 31 is advan- 
tageous to cl >uin a * /cnly distributed film on the 
roll 31. When a pressure relationship is established by 
applying forces to the shaft portions at the opposite ends 
of the metering roll 31, the roH tends to bow outwardly 
in the center portion of the roll and to allow more damp- 
ening fluid to pass the center portion of the roll than the 
ends of the roll. By skewing the axis of the rolls 30. 31, 
an even pressure relationship along the area of contact 
can be obtained since bowing the roll is required to pro- 
vide an even contact when the rolls are skewed. 

The roll 31 may be a crowned roller as indicated in 
FIG. 8. In FIG. 8, the roll 3i tapers in an arcuate man- 
ner from the central portion thereof to the ends so that 
when the pressure relationship is established between 
the rolls 30, 31, the rc\U < gage over an area of sub- 
stantially constant width. Preferably, the area of contact 
is a narrow strip extending (he length of the rolls 30, 31. 
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The exact extent of the crown may be determined em- 
pirically and varies in accordance with the length of the 
roil and its strength and in accordance with the materials 
involved. A crowned roll may be used in combination 
with skewing or in lieu of skewing. g 

The resilient roll 30 and the chrome roll 28 also run 
in pressure relationship and this relationship may be 
adjustable by the use of movable bearing blocks similar 
to those on the roll 31. 

As indicated by dotted lines in FIG. 1, the form rolls | 0 
17 t 18 and 19 are supported for movement to an inker off 
position in a conventional manner while the form roll 
16 is moved from its position against the plate by oper- 
ation of the dampening mechanism. The dampening 
mechanism as a whole is supported for movement toward is 
and away from the cylinder to move the chome roll 28 
into and out of engagement with the form roll 16, A 
roller 55 on a pivoted actuating arm 56 may be swung 
to the position shown in FIG. 1 to move the dampening 
mechanism from the position shown in FIG. 2 to estab- 20 
Hsh the pressure relationship between the relative posi- 
tions of the chrome roll 28 and the form roll 16 shown 
in FIG. 1. The roller engages an adjustable plate 57 on 
the dampening mechanism to move the latter againct the 
action of a spring 60. Stops 61, 62 may be provided to 25 
limit the movement of *he arm between the inker on and 
inker off position. In its "on** position, the pivoted arm 
56 is in a dead center or locking position slightly over 
dead center. Adjustment of the plate 57 determines the 
"on** position of the dampener and the pressure relation- 30 
ship between the rolls 16 t 28. 

When the vibrating roll 2S is to be moved ont of en- 
gagement with the form roll 16, the arm 56 is rotated to 
allow the dampening mechanism to be moved away from 
the impression cylinder by the spring 60. 

In the illustrate*, embodiment, the form roll 16 is 
mounted for limited movement about the axis of the 
vibrator roll 20. When the dampening mechanism is 
moved to clear the chrome roll 28 from the form roll 16, ^ 
the form roll is moved by a spring 65 against a stop 66 
to move the form roll out of engagement with the plate 
cylinder. When the dampening mechanism is again moved 
to its operative position, the chrome roll 28 engages the 
form roll 16 and moves it against the spring 65 to a 
position against the plate cylinder and against a stop 67 45 
which limits the pressure that the form roll may apply 
to the plate cylinder and provides a resisting force to the 
chrome roll 28 to establish n pressure relationship be- 
tween the chonne roll 28 and the form roll 16. 

It can be seen that wi f U i«e described construction, the r>0 
dampening mechanism can be operated when the mech- 
anism is in its retracted position to form films on the 
rolls of the dampening mechanism and to cause the 
chrome roll 28 to be operating at press speed when it is 
moved into engagement with the form roll. It will be 55 
noted that the dampening mechanism can be moved to 
thp form mil 1£ with the chrome roll 28 rotating 
at "the surface speed of the press, prior to the form roll 
engaging the plate. This enables the form roll 16 and the 
chrome roll 28 to be rotating at their proper speeds when 60 
the form roll 16 engages the plate. By positively driving 
chrome ro!l 28, the chrome roll 28 will be driven at 
its proper speed when it is moved into engagement with 
the form roll 16 and the form roll 16 will be driven from 
both the vibrating roll 20 and the chrome roll 28. This 65 
will also keep the form roll 16 rolling at a surface speed 
corresponding to the surface speed of the plate cylinder 
10 when the gaps in the cylinder 10 are moving past the 
form roll 16. 70 

It will be understood by those skilled in the art that 
the term hard surface roll as used in this specification in- 
cludes a roll having an unvielding surface such as is com- 
monly present on vibrator rolls and chrome hydrophilic 
rolls and is used to distinguish from other rolls commonly 75 



used in presses and which have a yieldable, resilient sur- 
face such as neoprene or rubber. 

While the preferred embodiment and other embodi- 
ments of the present invention have been disclosed and 
described in detail, it is hereby my intention »o cover all 
modifications, adaptations and arrangement of parts which 
fall within the ability of those skilled in the art anJ 
within the spirit of the appended claims. 

Having described my invention, I claim: 

1. In a lithographic printing press having a printing 
plate mounted on a rotatable plate cylinder w : **i a gap 
therein, a dampening mechanism for supplying dampen- 
ing fluid to an applicator roll running in engagement with 
a printing plate on the plate cylinder, a supply compris- 
ing a reservoir of dampening fluid for '■aid plate, a hydro- 
philic roll running in rolling contact with saic 1 applicator 
roll, first drive mea.,s independent of the surface of said 
hydrophilic roll for positively driving said hydrophilic 
roll at the surface speed of said printing plate, means for 
delivering dampening fluid to caid hydrophilic roll and 
forming an even film thereon comprising a resilient sur- 
face roll, first support means supporting said resilient sur- 
face roil to roll in engagement with said hydrophilic roll 
and for adjustment toward and away from said hydro- 
philic roll, second drive means apart from the su/face of 
said resiKent surface roll for driving said resilient surface 
roll at a surface speed which is adjustable independently 
of adjusting the speed of said hydrophilic roll to cdjust 
the relative surface speeds of said resilient surface roU 
and said hydrophilic roll to control the amount of dampen- 
ing fluid delivered to said hydrophilic roll, am. means for 
delivering dampening fluid to said resilient surface roll 
and fo r metering the fluid delivered to form a thin evenly 
distributed film on said resilient sunace roll comprising 
a pan roll which dips into said reservoir of dampening 
fluid, and second support means rotatably supporting said 
pan roll in continuous engagement with said resilient sur- 
face roll including means for adjusting the axis of said 
pan roll to /ard and away from said resilient surface roll 
separately from the adjustment of said resilient roll 
toward and away from said hydrophilic roll. 

2. In a lithographic printing press having a printing 
plate mounted on a rotatable plate cylinder with a gap 
therein, a dampening mechanism for supplying dampen- 
ing fluid to an applicator roll in running engagement with 
the printing plate on the rotating plate cylinder, a supply 
of dampening fluid, a hydrophilic roll running in roiling 
contact with said applicator roll, said hydrophilic roll 
having a hard unyieldable hydrophilic surface, drive 
means independent of the surface of said hydrophilic roll 
for positively driving said hydrophilic roll at the surface 
speed of said printing plate, means for delivering dampen- 
ing fluid to said hydrophilic roll and forming an even 
film thereon comprising a resilient surface roll, means 
supporting said resilient surface roli to run in engagement 
with said hydrophilic roll with the axes of said hydro- 
philic roll and said resilient surface roll being spaced 
generally horizontally from each other, said means sup- 
porting said resilient surface roll comprising adjustable 
means for adjusting the distance between the axes of said 
hydrophilic roll and said resilient surface roll to adjust 
the pressure relationship therebetween, a metering pan 
roll disposed generally vertically below said .esilient sur- 
face roll, means supporting said pan roll for rotation and 
running engagement with said resilient surface roll in- 
cluding means for adjusting the axis of said pan roll ver- 
tically to adjust the pressure relationship between said 
pan roll and said resilient surface roll, a pan providing 
a reservoir of fluid in which the lower portion of said pan 
roll runs, and means for driving said pan roll and said 
resilient surface roll at the same speed which is slower 
than the surface speed of the plate cylinder. 

3. In a lithographic printing press, a dampening mecha- 
nism as defined in claim X -v!ie. n said supporting means 
for said pan roll comprises adjustable bearing supports 
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for adjusting the axis of said support roll horizontally to 
skew the roll with respect to the resilient surface roll 
and vertically to urge the skewed pan roll into uniform 
pressure engagement with said resilient surface roll for 
substantially the entire length of the rolls. A 

4. In a lithographic printing press as defined in claim 2 
wherein s?id pan roll comprises a roll having a diameter 
which progressively decreases proceeding from ibe cenier 
toward each end to compensate for deflection of said 
shaft means oa the establishment of a pressure relation- j 0 
ship between pan roll and said resilient surface roll. 

5. In a lithographic printing press, a dampening sys- 
tem for supplying fluid to a form roll running in engage- 
ment with the plate cyliader comprising a pan containing 

a reservoir of dampening fluid, a pan roll having its lower 15 
portion running in the reservoir of dampening fluid, a 
resilient surface roll disposed above the pan roll and 
running in engagement therewith, said pan roll having 
shaft means projecting outwardly from each end thereof, 
oearing means supporting said shaft means including 20 
means for adjusting said shaft means horizontally to skew 
said pan roll relative to said resilient surface roll and 
means for adjusting said shaft means vertically to adjust 
the pressure relationship between said resilient surface 
roll and said pan roil, ar J a third roll running in liquid 25 
transfer relationship with said resilient surface roll with 
the axis of said third roll being disposed generally hori- 
zontally from the axis of said resilient surface roll, drive 
means separate from the surface of said third roll for 
driving said third roll at a fixed speed, motor means con- 30 
nected to one of said pan and resilient rolls separately 
from the surface thereof to drive said pan and resilient 
surface rolls at the same surface speed and at a speed 
slower than the speed of said third roll. 

6. In a lithographic printing press as defined in claim 5 35 
wherein the press includes means supporting said rolls to 
move said third roll into and out of engagement with said 
form roll while running in engagement with each other, 
said drive means for driving said third roll and said motor 
means being operable to drive the corresponding rolls 40 
when said third roll is clear of said form roll and when 

in engagement with the latter. 

7. In a lithographic printing prers, a dampening sys- 
tem for supplying fluid to form a roll running in engage- 
ment with the plate cylinder comprising a pan containing 45 
a reservoir of dampening fluid, a pan roll having its lower 
portion running in the reservoir of dampening fluid, a 
resilient surface roll disposed above the pan roll and 
running in engagement th?r;*vith, said pan roll having 
shaft Cleans projecting outwardly from each end thereof, 60 
bearing means supporting said shaft means including 
means for adjusting said shaft means vertically to adjust 
the pressure relationship between said resilient surface 
roll and said pan roll, and a third roll running in liquid 
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transfer relationship with said resilient surface roll with 
the axis of said third rc.i being disposed generally hori- 
zontally from the axis of said resilient surface roll, drive 
means separate from the surface of said third roll for 
driving said third roll at a fixed speed, motor means con- 
nected to one of said pan and resilient rolls separately 
from the surf ice thereof to drive said pan and resilient 
suiface rolls at the same surface speed and at a speed 
slower than the speed of said third roll, said pan roll com- 
prising a roll having a diameter which prcg-essively de- 
creases proceeding from the center toward each end to 
compensate for deflection of said shaft means on the 
establishment of a pressure relationship between pan roll 
and said resilient surface roll. 

8. In ?\ lithographic printing press, a dampening sys- 
tem for supplying fluid to a form roll running in engage- 
ment with the plate cylinder comprising a pan containing 
a reservoir of dampening fluid, a pan roll having its lower 
portion running in the reservoir of dampening fluid, a 
resilient surface roll disposed above the pan roh and 
running in engagement therewith, said pan roll having 
shaft means projecting outwardly from each end thereof, 
bearing means supporting said shaft means including 
means for adjusting said shaft means horizontally to skew 
said pan roll relative to said resilient surf ice roll and 
means for adjusting said shaft means vertically to adjust 
the pressure relationship between said resilient surface 
roll and said pan roll, and motor means connected to one 
of said pan and resilient rolls separately from the surface 
thereof to drive said pan and resilient surface rolls at the 
same surface speed and at a speed slower than the surface 
speed of said form roll. 
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ABSTRACT 



A machine for coating sheets of paper and the like 
with liquid coating materials, in which the sheets are 
conducted without the application of pressure be- 
tween a smooth coating roller and a larger diameter 
format roller, preferably rotal -g at different periph- 
eral sneeds, for coating the entire surfaces of said 
sheets, a feed roller accepting the coating material 
from a fountain roller dipping into a supply of coating 
material and transferring a film of desired thickness to 
the coating roller. For applying the coaling material to 
predetermined parts of the surfaces of sheets the 
smooth coating roller together with special chocks 
mounted in bearing supports is removable from the 
machine and replaceable by a screen roller provided 
with screen surfaces corresponding to the surfaces 
that are to be coated. The screen roller revolves at the 
same peripheral speed and has the same diameter as 
the format roller, besides being mounted in taller 
chocks adapted to its larger diameter, but insertable 
into the same bearing supports. A doctor blade coop- 
erates with the screen roller attachable ?© existing fix- 
ing means. The format roller is designed to withstand 
the high roller pressures required for gravure printing. 

$ Claims, 3 Drawing Figaros 
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MACHINE FOK COATING SHEETS OF PAPER AND face that cam iater be seen, for instance in folding pack- 
TME LIKE WITH LIQUID COATING MATERHALS ages in which large parts of the paper surface are hid- 
den. 

BACKGROUND OF THE INVENTION J n th€ P™* in « »* the . mkin * of P art of surf a*e of 

5 sheets ts already done tn color printing. For this pur- 

This invention relates to a machine for coating sheets pose gravure machines are used in which the printing 
of paper and the like with liquid coating materials, par- cylinder has a screen corresponding to the surfaces that 
ticularly with gloss or colored varnishes or adhesives. are to be inked. An excess of ink is applied to these 
Coating the entire faces, of sheets of paper usually pres- screens an^ the surplus is remov >-* with a doctor. The 
ents no major difficulty. The coating material can be to ink which remains in the cells of the screen ss then 
applied-in the same way as the ink in rotary printing transferred to the sheet by the application of consider- 
presses — by a system of rubber rollers. Substantially able pressure. Gravure machines of this kind are large 
this system comprises a fountain roller which dips into and expensive rotary machines for the production of 
a supply of the coating material and delivers the same glossy magazines, books and the like. Their employ- 
through an intermediate transfer or feed roller in the 15 ment for partly coating sheets merely for the purpose 
form of a film of the desired thickness to a third roller of imparting to their usually previously printed surface 
which functions as a coating roller The latter applies a greater advertising appeal by the application of a 
the material to the sheets which are conveyed through gloss varnish or of providing certain portions with an 
the gap between the coating roller and a cooperating adhesive would be entirely uneconomical. Machines 
counter-roller. 20 for performing these latter tasks may cost only a small 

The counter-roller is analogous to a cylinder known fraction of the investment cost of a gravure machine if 
in gravure machines as the "format cylinder." It will they are to be economically acceptable, 
therefore hereinafter be described as the "format It has also been proposed to solve the problem of 

roller/' because it likewise carries a rubber blanket un- coating part surfaces by using plate cylinders in which 
derneath which a flat insert is placed of the same for- 25 the surfaces that are to be coated — in the same way 
mat as the sheet that is to be coated. The resultant as the plates in relief printing — are in relief. However, 
raised backing for the sheet ensures that only the face difficulties arise in the distribution of the coating mate- 
of the sheet will be coated but that the remainder of the rial* particularly at the edges of such plates, 
format roller will remain free of coating material. „ „ , _ 

However, contrary to gravure machines no pressure 30 SUMMARY OF THE INVENTION 

is exerted between the coating roller and the counter- • The invention seeks to improve the first hereinabove 
roller, since otherwise the film of varnish or the like described machine that comprises a rubber roller sys- 
would be squeezed out. The two rollers are adjusted to tern for coating the entire side of sheets, the object of 
leave a gap sufficiently wide to permit the coating ma- the invention being to modify such a machine without 
terial to be applied to the sheet by light contact. A gen- 35 major expense so that it can be converted into a ma- 
tie rubbing motion of the coating material is in fact ad- chine for coating only predetermined portions of the 
vantageous. Consequently the coating roller and the surfaces of sheets. This makes the provision of a second 
counter-roller are driven at slightly different peripheral independent machine for such a purpose unnecessary, 
speeds. Analogously, no contact pressure is created be- For achieving this object the present invention con- 

tween the fountain roller, the feed roller and the coat- 40 sists in that for applying a coating material to predeter- 
mg roller They are likewise placed close enough for mined parts of the surfaces of sheets the smooth coat- 
;he transferred lacquer or like film to have the desired ing roller together with a pair of special chocks 
Sickness. Since none of the four rollers is required to mounted in bearing supports is removable from the ma- 
withstand major stability stresses each may be a light- chine and replacable by a screen roller provided with 
weight metal cylinder, the coating, feeding and foun- 45 screen surfaces corresponding to the surfaces that are 
Cain rollers being provided with polished rubber cover- to be coated, the screen roller revolving at the same pc- 
ings. Moreover, in order to achieve a more uniform dis- ripheral speed and having the same diameter as the for- 
iribution of the coating material that is applied to the mat roller, besides being mounted in a pair of taller 
sheets the circumference of the rubber coating roller is chocks that are adapted to its larger diameter but are 
also shorter than the length of the sheet or the ctrcunv nevertheless insertable into the same bearing nupports, 
Terence of the format roller. a doctor blade cooperating with the screen roller being 

Lacquering and like coating machines of the de- attachable to existing fixing means and the format 
scribed kind for coating one complete side of sheets are roller designed to withstand the high contact pressures 
known in the art. They work satisfactorily and can be ^ required in gravure printing. 

produced at low cost so that their employment is eco- " Since the circumference of the smooth rubber- 
nomically justified although they are merely auxiliary covered coating roller for coating the entire face of the 
surface finishing machines that have a low produce sheets must be shorter than the length of the sheets, 
value compared to that of printing machines. and also than the circumference of a screen roller, in 

However, frequently the need arises not only of coat- ^ order to ensure a uniform distribution uf the coating 
ing one complete side of paper or like sheets with liquid material on the face of th< "heet, the feed roller must 
materials, but also of coating only particular parts of be withdrawn when the machine is re-equipped For 
the sheet surface, for instance in the application of col- thas reason a useful feature of the invention corona in 
onng or gloss varnishes to paper that is to be used for tha* she feed means for the coating material which in 
packing, when certain surfaces are to be kept free of 65 the conventional manner substantially comprise a foun- 
vamish to enable them to accept glue. Moreover, in tain roller dipping into a supply of coating material, a 
order to economise in the consumption of say varnish, feed roller accepting the coating material from the 
it is advantageous to coal only those portions of the ssir- fountain roller and transferring the same « film of V*r. 
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desired thickness to the coating roller, as well as adjust* 
mg means, are mounted as a unit assembly on a com- 
mon frame portion which can be advanced and re- 
tracted a distance that makes allowance for the differ- 
ent diameters of the coating rollers that can be fitted 
into the machine. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other useful features of the invention will 
be understood as the following description of embodi- 
ments of the invention proceeds, in which reference 
will be made io the accompanying drawings which are 
illustrative schematic side elevations of essential parts 
of the proposed machine. 

FIG. 1 is a machine for coating the entire surface of 
sheets by means of a rubber roller, 

FIG. 2 is a machine for coating required parts of the 
surface of sheets, and 

FIG. 3 is the coating nachine according to FIG. 2 
showing the sheet feed means in raised position. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the coating machine illustrated in FIG. 
i a roller 1 has a polished rubber covering. The pur- 
pose of this roller t is to apply a coating material to 
sheets that are conveyed from right to left in FIG. 11 
q through the gap between the coating roller and a coop- 
aerating counter-roller 2. The coating roller 1 obtains 
~~ the coating material from a feed assembly marked 3 
p substantially comprising z fountain roller 4, a feed 
r^roller 5 and a fountain 6 for the coating material. The 
jjjlfountain roller 4 dips into the fountain and transfers 
^ parts of the material which it picks up to the feed roller 
2$ which transfers a desired thickness of film to the coat- 
ing roller 1. Adjusting means 7 and 8 are provided to 
Uladjust the roller clearances and the required thick- 
d nesses of the film of material that is transferred from 
f=--=the fountain roller 4 to the feed roller 5 and from said 
^feed roller to the coating roller I. 
'f z The counter-roller 2 is a format roller. A rubber blan- 
Hket 9 is wrapped around its circumference and clamped 
f^in position. Underneath the rubber blanket 9 is an in- 
Ssert which in size corresponds to the format of the sheet 
r^hat is to be coated. This insert creates a slightly ele- 
Hvated backing for the sheet. Consequently the coating 
material will be applied by the coating roller 1 only to 
the sheet and not to other parts of the format roller 2. 

The individual sheets are positioned in relation to the 
insert by conventional grippe r feed means travelling in 
~m endless path at the peripheral speed of the format 
iroller 2. The grippe r feed means comprise two chains 
HO adjacent the side faces of. and driven by the format 
roller 2. They are mounted on cross members spaced 
between the chains 10 at equidistant intervals but not 
shown in the drawings. These grippe rs consecutively 
grip the sheets at the machine entry side, draw them 
through the gap between the two rollers 2 and 2 whilst 
being received into a longitudinal recess E! in the for- 
mat * >'ler 2, and convey the sheets into proximity with 
a pair or return wheels 13 mounted some distance away 
on a cantilever frame 12, where the sheets are released. 

There is no contact pressure between the coating 
roller 1 and the format roller 2, these two rollers being 
adjusted to the appropriate clearance for the coating to 
assume the required thickness. For this purpose the for- 
'nat roller 2 has a fine adjustment for elevation, as illus- 
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tratively indicated in FUGS. 2 and 3 by aura eccentric 
bearing AS for the format rolDes- shaft B<S, and a worm 
14 for rotating the eccentric bearing. 

The diameter of the coating roller 1 is significantly 
less than that of the format roller 2. It has been found 
that the uniformity of the coating applied by the coat- 
ing roller 1 is disturbed at higher speeds before it makes 
contact with the sheet if the diameter of the roller ex- 
ceeds a given size. Coating roller ! and format roller 2 
also have slightly differing peripheral speeds to gener- 
ate a gentle rubbtug action of the coating material. 

For changing the machine over from the described 
process of coating the entire surface of the sheets, m 
shown in FIG. 1, to coating only one or more parts of 
the surface of the sheets, the smooth coating roller II is 
removed and replaced by a screen roller of the same 
diameter, and driven at the same speed as the format 
roller 2. In order to facilitate dismantling and assem- 
bling the rollers the coating roller 1 is mounted in spe- 
cial chocks 17 which are received into ways 18 in beam- 
ing supports 19 which they are bolted to. 

Referring to FIG. 2 in which the same reference nu- 
merals as 4n FIG. 1 identify like parts, the screen roller 
20 which has replaced the smooth coating roller 1 
(FIG. 1) is likewise mounted in suitable chocks 21. 
Owing to the larger diameter of the screen roller 2© 
these chocks 17 arft higher than those shown in FIG. S 9 
but they fit into the same ways 18 of the bearing sup^ 
ports 19. The same holes can also be used for bolting 
the chocks in position. 

The position of the feed roller 5, must be adjusted to 
the larger diameter of the screen roller 20. In order tc 
simplify this operation it is useful to combine the entire 
feed assembly 3 t substantially comprising the fountain 
roller 4, the feed roller 5 including the adjusting means 
7 and 8, and the fountain 6 itself, in a single unit assem- 
bly. This may be mounted in a special portion 22 of the 
frame attached by screws 23 to its base. After undoing 
these screws 23 the entire multi-component feed as- 
sembly 3 can be moved back a suitable distance deter- 
mined by tapped holes 24 for the reception of the 
screws 23. 

The screen roller 20 is provided, directly on its sur- 
face or on a metal plate thereon, with a screen similar " 
to that used in photogravure, the screen covering those 
parts which correspond to the parts on the sheets that 
are to be coated. In order to remove from the regions 
outside the cells of the screen the unwanted coating 
material which has been applied to the entire surface 
of the screen roller 20, a doctor 2% is used which is 
mounted, together with its holder, on fixing means 26. 
In the simplest case the latter may merely be tapped 
holes for the reception of fixing screws. 

Whereas in a machine equipped with a rubber coat- 
ing roller for coating the entire surface of the sheets the 
format roller is not submitted to contact pressure and 
may therefore be of light-weight construction, it is 
called upon, in the embodiment of the machine accord- 
ing to FIGS. 2 and 3, to press the sheet against the 
screen roller with a considerable amount of pressure, 
as in gravure printing. The i, rmat roller 2 is therefore 
designed for withstanding such high pressures and re- 
mains in the machine even when the entire face of th^ 
sheet is to be coated and a rubber coating roller 1 (FIG. 
1 ) is used. 

Consequently, if it is desired to re-equi^ a machine 
using a rubber coating roller fo* coating th<- entire 
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sheet surface for the purpose of coating only parts of 
the sheet surface, it is in practice only necessary, apart 
from one or two minor changes to be made in the ma- 
chine itself, to provide an additional screen roller and 
a doctor, i.e., an expense which is in no way compara- 5 
ble to the cost of a second machine. 

The change-over itself is likewise not very difficult 
and can be accomplished within a short time. The work 
can be significantly facilitated if the cantilever f;ame 
12 carrying the pair of return wheels 13 can be hingea- 10 
bly raised. For this purpose the cantilever frame 12 
which substantially consists of two sides that are con- 
nected together at suitable points may be hinged coaxi- 
al! y with the format roller shaft 36, either on this shaft 
itself or in a machine frame 27 in alignment therewith, 15 
the cantilever frame resting on supports provided on 
the machine frame 27 when in the working position 
shown in FIGS. 1 ar 1 2. Lifting means, such as hydrau- 
lic ram cylinder 28 atunhed to each cantilever half, 
may conveniently be provided for raising the frame 12. 20 
To av<id the coating roller 20 or 1 ( FIG. 1 ) being in the 
way, this roller may be retractable. For this purpose the 
bearing supports 19 may have extensions which carry 
the frame portion 22 supporting the coating roller as- 
sembly, the extensions forming a slide 30 movable in 25 
special ways in the machine frame 27. Two coupling 
rods 29 may be linked at one end to side members of 
[;the cantilever frame 12 and at the other end to the slide 
,"JjO in c.uch a manner that when the cantilever frame 12 
% raised the slide 30 will be automatically moved out 30 
MSf the way together with the assembly which it sup- 
ports. When the cantilever frame 12 is raised the deliv- 
iWy side of the machine is fully accessible for the inser- 
tion and adjustment of the inserts on the format roller 
2, for cleaning the rollers, exchanging the coating roll- 35 
'^crs 1 or 20 for inspecting, repairing and so forth. 
OR The invention may be embodied in other specific 
„forms without departing from the spirit or essential 
characteristics thereof. The embodiments are therefore 
;|p be considered in all respects as illustrative and not 40 
Restrictive. 
^ What is claimed is: 

f~' 1. A coating machine comprising (a) a frame, <b) a 
2brmat roller rotatably mounted on the frame, (c) a 
4&nr of supports mounted on the frame parallel to the 45 
Mats of the format rollers and operable to receive chock 
elements, (d) a first roller and chock assembly com- 
prising (i) a pair of chocks moun table in the supports 
and (ii) a coating roller rotatably mounted in its associ- 
ated chocks and being of a diameter smaller than that so 
of the format roller, the chocks of said first assembly 
being of a height sufficient to dispose said coating roller 
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and said format roller in parallel coating aligmem with- 
out contact pressure, and (e) a second roltet and chock 
assembly interchangeable with the first roller and 
chock assembly and comprising (i) a pair of chocks 
mountable in the support and (ii) a screening roller ro- 
tatabl) mounted in its associated chocks and being of 
the same diameter as said format roller, the chocks of 
said second assembly being of a height sufficient to pro- 
vide contact pressure between said format roller and 
said screen roller. 

2. A coating machine as defined in claim 8 including 
(a) coating material feeding means detachably 
mounted on said frame, said means comprising (i) a 
fountain roller operable to dip into a coatinc. material 
reservoir, (ii) a second feed roller accepting coating 
material from said fountain roller and transferring the 
same to a third roller, said third roller being either said 
coating roller or said screen roller, (iii) means for ad- 
justing the distance between the fountain roller and 
feeder roller and (iv) means for adjusting the distance 
between the feeder roller and said third roller, and (b) 
means for moving said coating material feeding mear.s 
from a first position on the frame when said first roller 
an<* chock assembly is disposed in said supports to a 
second position when said second roller and chock as- 
sembly is disposed in said supports. 

3. A coating machine as defined in claim 2 wherein- 
said feeding means includes a doctor disposed to en- 
gage the screening roller when said second roller and' 
chock assembly is disposed in said supports but not the 
coating roller when said first roller and chock assembly 
is disposed in said supports. 

4. A coating machine as defined in claim 1, including 
stock feeding means, said feeding means comprising 
tv j endless chains with grippe rs mounted thereinbe- 
tween, said chains running at one end over chain 
wheels disposed coaxially with the format roller and at 
the other ei d over chain wheels disposed away from 
the delivery side of the rollers, said chain wheels being 
mounted on a cantilever frame which is hingeably rais- 
able coaxially with the axis of the format roller. 

5. A coating machine as defined in claim 4, wherein 
the supports and feeding means are slideably mounted 
on the frame. 

6. A coating machine as defined in claim $, wherein 
the cantilever frame is coupled to the feeding ineans 
and supports eo that raising the cantilever frame about 
its hinge displaces the support and feeding means from 
their working position and lowering the cantilever 
frame returns the support and feeding means to their 
working position. 

* « 0 * * 
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ABSTRACT 



Apparatus for coating materials onto a surface com- 
prising a housing pivotally connected to a carriage, a 
chamber and applicator within the housing. The pres- 
sure of the applicator against the surface to be coated 
is adjusted by varying the pivot of the housing contain- 
ing the applicator relative to the carriage. The entire 
apparatus is advanced automatically into and out of 
contact with the surface to be coated. An alternative 
embodiment with an extruder applicator is also dis- 
closed. 

9 Claims, 4 Drawing Figures 
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MATERIALS APPLICATION APPARATUS on the surface moving thereby. A smoothing means and 

a pulsed fluid manifold ensure the uniformity of the 

This is a division of application Ser. No. 876,646, thin layer of fluid on the coated surface. These and 
filed in the United States, Nov. 14, 1969, now U.S. Pat other objects and advantages of this invention wiii be- 
No. 3,609,029. 5 come apparent to those skilled in the art after reading 

This invention relates to coating systems and in par- the description in conjunction with the accompanying 

ticular to a fluid extruder system. drawings wherein: 

Systems exist that require working with layers of flu- FIG. 1 schematically represents an embodiment of 

ids, especially viscous liquids, that must be uniformly this invention in conjunction with a photoelectro- 

appUed to a surface for working on the surface. One 10 phoretic imaging system; 

such system improved by a uniform coating technique FIG. 2 is a close-up of the application member with 

and by the invention herein is the photoelectrophoretic portions broken away to show internal structure; 

imaging process. A detailed description of this process FIG. 3 is a fluid supply system shown, for example, 

is given in U.S. Pat Nos. 3,384,565, 3,384,566 and for use in conjunction with the apparatus of FIG. 4; and 

3,383,993. These patents disclose how to produce a vi- 15 

sual image at one or both of two electrodes between FIG. 4 shows an alternative embodiment of apparatus 

which a photoelectrophoretic particle suspension is according to this invention. 

placed. The particle suspension is comprised of photo- There are certain terms of art used in conjunction 
sensitive particles suspended within an insulating liquid with the photoelectrophoretic imaging process that 
carrier. The particles appear to undergo a net change 20 should be defined. The "injecting electrode" is so 
in charge polarity or a polarity alteration by interaction named because it is thought to inject electrical charges 
with one of the electrodes upon exposure to activating into activated photosensitive particles during imaging, 
electromagnetic radiation. The theory of operation is The term "photosensitive*' for the purposes of this dis- 
that the particles have a net charge when suspended in closure refers to the property of a particle which, once 
the liquid carrier and are attracted to the electrodes 25 attracted to the injecting electrode, will alter its polar* 
under the influence of an electrical field placed be- ity and migrate away from the electrode under the in- 
tween them. Mixtures of two or more differently col- fluence of an applied electric field when exposed to ac- 
ored particles can secure various colors of images. The tivating electromagnetic radiation. The term "suspen- 
particles will migrate from one of the electrodes under sion" may be defined as a system having solid particles 
the influence of an electric field when struck with en- 30 dispersed in a solid, liquid or gas. Nevertheless, the sus- 
ergy of a wavelength within the spectral response of the pension used in the disclosure herein is of the general 
colored particles. type having a solid suspended in a liquid carrier. The 
Since the disclosure of the basic processes, continu- term "imaging electrode" is used to describe that dec- 
erns imaging machines have been disclosed, for exam- trode which interacts with the injecting electrode 
pie, in U.S. Pat. No. 3,427,242. It becomes important 35 through the suspension and which once contacted by 
to be able to supply uniformly thin layers of the imaging activated photosensitive particles will not inject suffi- 
suspension to one of the electrodes in such automated cient charge into them to cause them to migrate from 
devices in order to form the best possible images from the imaging electrode surface. The imaging electrode 
the machine. is covered with a dielectric surface composed of a ma- 
It is also helpful in many instances to stress the sus- 40 terial having a volume resistivity preferably in the order 
pension with a shear stress. This apparently improves of 10 7 or greater ohm-cm and a conductive member 
the imaging qualities of the suspension. which is preferably a resilient material such as a con- 
Therefore, it is an object of this invention to improve ductive rubber used to give flexibility to the imaging 
fluid coating means. Another object of this invention is electrode. 

to improve means for uniformly coating liquids on a For photoelectrophoretic imaging to occur it is 

surface. Still another object of this invention is to ex- thought that these steps, (not necessarily listed in the 

trade fluids onto a surface. Yet another object of this sequence that they occur) take place: ( 1 ) migration of 

invention is to pre-stress fluids for application to a sur- the particles toward the injecting electrode due to the 

face. influence of an electric field, (2) the generation of 

The invention herein is described and illustrated in a 50 charge carriers within the particles when struck by acti- 
specific embodiment having specific components listed vating radiation within their spectral response curve, 
for carrying out the functions of the apparatus. Never- £3) particle deposition on or near the injecting elec- 
theless, the invention need not be thought of as being trode surface, (4) phenomena associated with the 
confined to such a specific showing and should be con- forming of an electrical junction between the particles 
strued broadly within the scope of the claims. Any and and the injecting electrode, (5) particle charge ex- 
all equivalent structures known to those skilled in the change with the injecting electrode, (6) electropho- 
art can be substituted for specific apparatus disclosed retic migration toward the imaging electrode, (7) parti- 
as long as the substituted apparatus achieves a similar cle deposition on the imaging electrode. This leaves an 
function. It may be that other processes or apparatus 6Q optically positive image on the injecting electrode, 
will be invented having similar needs to those fulfilled The schematic representation of FIG. 1 shows a pho- 
by the apparatus described and claimed herein and it toelectrophoretic imaging apparatus having an inject- 
is the intention herein to describe an intention for use ing electrode 1 with a coating of a transparent conduc- 
in apparatus other than the embodiment shown. live material 2 such as tin oxide over a transparent glass 

These and other objects of this invention are accom- 65 member 3. Such a combination is commercially avail- 

plished by employing a system for forcing fluids to a * able under the name NESA glass from Pittsburgh Plate 

moving surface through an extruder mechanism Glass Company of Pittsburgh, Pa. However, other elec- 

adaptcd to supply a uniformly thin coating of the fluid trically conductive transparent coatings over transpar- 
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ent substrates are suitable for use herein. Imaging sus- tern. The drive wheels are larger in diameter than is the 
pension is applied to the surface of the injecting elec- smoothing rod 36. The difference in diameter deter- 
trode by the extruder mechanism 4 where it is carried mines the clearance between the smoothing rod 36 and 
because of the motion of the injecting electrode to the the surface 2. The thickness of the coated fluid on the 
imaging area between the injecting electrode and the 5 surface is more or less equal to the clearance, 
imaging electrode 5. FIG. 3 demonstrates the gas and suspension supply 
The imaging electrode 5 has a surface 6 composed of system for the extruder. A few definitions of terms will 
a dielectric material sleeve and a conductive substrate be helpful at this point to more fully understand the use 
7 which is preferably a resilient material such as an intended herein. A "negative pressure source" refers to 
electrically conductive rubber. The imaging electrode 10 a cylinder or other means which is partially evacuated 
prevents sufficient charge injection into the particles to of gases to lower its internal pressure below atmo- 
cause them to migrate from its surface. The imaging spheric pressure. Similarly a "positive pressure 
electrode is connected to a potential source 8 while the source" refers to a cylinder or other means containing 
injecting electrode is shown as electrically grounded to a compressed gas to create an internal pressure greater 
give the necessary field affect at the imaging area be- 15 than atmospheric pressure. The term "vacuum" refers 
tween the two electrodes. An exposure mechanism in- to a negative pressure but not necessarily to an absolute 
eluding an illumination means 10 and a lens 1 1 presents void. The terra "fluid" encompasses both gases and liq- 
a flowing image of the object 12 at the image area uids The gases referred to are those commonly found 
which coincides with the optical image plane. The in the atmosphere and identified generally as air. 
image is moving at the imaging area at the same rate as 20 The imaging suspension holding tank 54 maintains a 
are the moving surfaces of the injecting and imaging quantity of imaging suspension 56 in its hermetically 
electrodes. The image thus formed at the imaging area sealed chamber. Gases from the positive pressure gas 
is carried by the injecting electrode to the transfer sta- source 58 enter the tank 54 through a gas regulator 59 
tion where it is transferred to a support sheet 15. The which sets the positive pressure in the suspension hold- 
^ transfer roller 16 is coupled to an electrical source 17 25 ing tank 54. The mechanism 60 maintains the seals in 
vy providing a field with the injecting electrode opposite the closure of the tank to prevent fluids escaping there- 
lb j in sign from that at the imaging area. A cleaning brush from. 

18 removes residual particles from the surface of the To reach the extruder 4, the suspension must pass 

! R injecting electrode so that the imaging cycle may be through a valve 62 operated by a cylinder 64 and a 
y i completed with other images being formed. 30 crank arm linkage combination 66* The valve has a pas- 

%j The extruder mechanism 4 is mounted on a brace 20 sage way 68 therein which, when turned in the proper 

r which has rails 21 therein. A stationary bracket 22 direction, permits a pulsed shot of suspension to pass 

if mounts an air cylinder 24 having an air inlet 25 and an through the conduit 70 to the distribution manifold 72 

' air intake hose 26. The piston 27 of the cylinder, for passage through the individual ink flow metering 
s through the crank arm 28, moves a rack 29 and pinion 35 valves 73-76. The valve 62 is opened and closed by the 

^ 30 to engage and disengage the extruder in suspension action of the solenoid SOL-1 and the 4-way valve 78 

^application interface with the injecting electrode sur- having a gas intake conduit 79 and an exhaust conduit 

y face 2. The rack moves the extruder mounting 31 in the 80. The solenoid and 4-way valve operate to move the 

H rails 21 of the brace 20. piston 82 of the cylinder 64 to rotate the valve 62 thus 
r~ The interfacing portion 32 of the extruder is pivoted 40 opening and closing the passageway. This connects the 

^ about a pin 33 and is preset with an interface pressure suspension 56 from the tank 54 to the conduit 70 allow - 

^adjusting screw 34 and an adjusting spring 35. The in- ing for pulsed shots of suspension through the distribu- 

P terfacing member shown in FIG. 1 is a smoothing rod tion manifold 72 and conduits 77a-80a to the extruder 

36 which can be grooved, wound wire, knurled, or 4. 

smooth surfaced to present a uniformly thin layer of 45 An alternative embodiment for an extruder mecha- 

suspension on the injecting electrode surface. nism is shown in FIG. 4. An extruder housing 84 with 

FIG. 2 is a closeupofthe interfacing portion 32 of the a suspension intake connection 86 has an internal 

extruder with the side wall removed so that internal chamber 87 for accumulating suspension. The suspen- 

parts are seen. The suspension is pulsed in through the sion is forced through the extruder at the exit aperture 

inlet tube 40 into a chamber 42 enclosed by the 88 for application to the surface 2 of the injecting elec- 

smoothtng rod 36, a frame member 43, a coater blade trode 1. To ensure that a smooth uniform layer of sus- 

44 and a scraper blade 46. The smoothing rod 36 is pension moves to the imaging area, a smoothing rod 89 

driven with outboard oversize drive wheels pressed is placed downstream from the extruder along the path 

against the ends of the injecting electrode cylinder so of movement of the surface. The smoothing rod is jour- 

that it moves when the wheels are in contact with the naled through the support bracket 90 of a shaft 91 to 

cylinder. A coater blade 44 limits the amount of sus- freely rotate while being driven by the injecting elec- 

pension traveling around the periphery of the smooth- trode 1. 

ing rod 36 for contact with the injecting electrode sur- While this invention has been described with refer- 
face 2. The scraper blade 46 prevents used imaging sus- 60 ence to the structures disclosed herein and while cer- 

pension from contaminating the suspension held in the tain theories have been expressed, it is not confined to 

chamber 42 while preventing the suspension within the the details set forth; and this application is intended to 

chamber 42 from leaking out of that chamber. The cover such modifications or changes as may come 

chamber 48 of the interfacing portion 32 of the ex- within the purposes of the improvements and scope of 
truder is a vacuum chamber for removing suspension 65 the following claims, 

materials within its housing walls 50. The materials are What is claimed is: 

carried through the outlet 52 for removal from the vi- 1. A coating apparatus comprising: 

cinity of the injecting electrode and the imaging sys- a. a carriage; 
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b. a housing pivotally connected to said carriage; 

c. an applicator mounted in said housing and adapted 
to be brought into contact with a surface to be 
coated; 

d. a chamber defined by a portion of said housing, 5 
said chamber for maintaining a reservoir of coating 
material to be applied by said applicator; 

e. pressure adjusting means to vary the contact pres- 
sure of said applicator against the surface to be 
coated by varying the pivot of said housing and said 1 0 
applicator relative to said carriage, wherein said 
pressure adjusting means is operatively connected 
between said carriage and said housing; and 

f. drive means for advancing said carriage, said hous- 
ing and said applicator into and out of contact with 1 5 
the surface to be coated. 

2. Coating apparatus according to claim 1 wherein 
said applicator is a roller mounted for rotation in said 
housing and including in combination 

a. a second chamber defined by a portion of said 20 
housing, said chamber for collecting coating mate- 
rial from the surface of said applicator roller after 
said roller has contacted the surface to be coated; 
and 

b. removing means for removing uncoated material 25 
from said applicator roller portions after said por- 
tions have contacted the surface to be coated and 

to remove such material to said second chamber 
prior to the portions rotating into the chamber for 
maintaining a reservoir of coating material to be 30 
applied by said applicator. 

3. The coating apparatus according to claim 2 
wherein said removing means comprises a scraper 
blade which also separates said chamber and said sec- 
ond chamber. 35 

4. Coating apparatus according to claim 3 wherein 
said second chamber is a vacuum chamber and further 
including in combination coating material removal 
means for removing coating material from said second 
chamber which has been scraped from said roller appli- 40 
cator. 

5. Coating apparatus according to claim 3 including 
in combination supply means for supplying coating ma- 
terial under pressure to said chamber. 

6. Coating apparatus according to claim 5 including 45 
in combination means for supplying metered amounts 

of coating material to said chamber comprising a puls- 
ing valve means to enable pulsed shots of coating mate- 
rial to pass to said chamber. 

7. Coating apparatus according to claim 3 further in- 50 
eluding in combination a smoothing means connected 

to said housing to form a uniform layer of coating mate- 
rial on the surface of said applicator roller after it has 
come in contact with coating material from said cham- 
ber but before it contacts the surface to be coated. 55 

8. An extruder apparatus for applying coating mate- 
rial to a surface comprising: 

a. a carriage; 

b. an extruder housing mounted to said carriage, said 
housing defining an exit aperture; 60 

c. a chamber defined internally by said housing, said 
chamber for maintaining a reservoir of coating ma- 
terial to be applied through the exit aperture; 
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d. supply means for supplying coating material to said 
chamber; 

e. valve control means to enable pulsed shots of coat- 
ing material to be supplied to said chamber and 
then through the exit aperture to a surface to be 
coated; 

f. a smoothing rod mounted on said extruder housing 
downstream from said exit aperture along the path 
of movement of the surface to smooth the coating 
materials coated on the surface to be coated 
through the exit aperture; and 

g. drive means for advancing said carriage, said ex- 
truder housing and said smoothing rod to and from 
the surface to be coated, so that said smoothing rod 
could be brought into and out of contact with said 
surface. 

9. A coating apparatus comprising: 

a. a carriage; 

b. a housing pivotally connected to said carriage; 

c. an applicator roller mounted for rotation in said 
housing and adapted to be brought into contact 
with a surface to be coated; 

d. a chamber defined by a portion of said housing, 
said chamber for maintaining a reservoir of coating 
material to be applied by said applicator roller; 

e. a second chamber defined by a portion of said 
housing, said chamber for collecting coating mate- 
rial from the surface of said applicator roller after 
said roller has contacted the surface to be coated; 

f. removing means for removing uncoated material 
from said applicator roller portions after said por- 
tions have contacted the surface to be coated and 
to remove such material to said second chamber 
prior to the portions rotating into the chamber for 
maintaining a reservoir of coating material to be 
applied by said applicator, said removing means 
comprising a scraper blade which also separates 
said chamber and said second chamber, 

g. pressure adjusting means to vary the contact pres- 
sure of said applicator roller against the surface to 
be coated by varying the pivot of said housing and 
said applicator roller relative to said carriage; 

h. supply means for supplying coating material under 
pressure to said chamber, said supply means in- 
cluding means for supplying metered amounts of 
coating material to said chamber comprising a 
pulsing valve means to enable pulsed shots of coat- 
ing material to pass to said chamber; and 

i. drive means for advancing said carriage, said hous- 
ing and said applicator roller into and out of 
contact with the surface to be coated, said drive 
means for advancing said carriage comprising: 

i. a stationary brace slideably mounting said car- 
riage, 

ii. a rack mounted on said carriage, 

iii. a rod, 

iv. rod drive means for advancing said rod, 

v. a pinion engaging said rack, and 

vi. a crank arm connecting said rod and said pinion 
to translate the movement of said rod to said car- 
riage. 

***** 
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[57] ABSTRACT 

There is disclosed a coating device for coating bands 
or ribbons with a coating material in continuous oper- 
ation. The coating device comprises a main frame 
which mounts one or two deflector rollers for guiding 
and conveying the band or ribbon material to be 
coated. Coating is effected by a coating assembly 
which includes a fountain roll, a metering roll and an 
applicator roll which are disposed in axially parallel 
relationship and are adjustable relative one to another 
and relative to the band or ribbon to be coated as it is 
guided over one of the deflector rollers. The coating 
assembly is mounted on an auxiliary frame which is 
displaceable in the direction normal to the deflector 
roller over which the ribbon or band is guided. The 
auxiliary frame, in turn, is displaceable relative to the 
main frame for the purpose of making the rolls in the 
coating assembly conveniently accessible for cleaning 
or other servicing. There is further disclosed an instal- 
lation including one or more coating devices in super- 
imposition, each enclosed by an enclosure and drying 
and burning assemblies for purifying obnoxious or 
toxic pollutants entrained in the air passed through the 
enclosures of the coating devices before the air is dis- 
charged in the atmosphere. 

11 Claims, 3 Drawing Figures 
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™™™ t,™ ™ . m , are encountered if the rolls of both coating devices are 

DEVICE FOR COATING STRIP MATERIAL IN to be cleaned. 

CONTINUOUS OPERATION Moreover, lateral withdrawal of the rolls of each of 

the coating devices for purpose of cleaning also re- 

The invention relates to a coating device for coating 5 quires that each such roll is detached from its drive and 
material in ribbon or band form in continuous opera- such detachment in turn, creates another problem 
tion and also to an installation which includes such since thorough cleaning of the rolls must be made while 
coating devices and purifying means for removing pol- the rolls are turning. Hence, to effect such turning the 
lutants entrained in the air used for accelerating drying rolls must be coupled to an auxiliary drive. After com- 
of the coating material after application thereof before 10 pletion of the cleaning each roll must be detached from 
the air is discharged into the atmosphere. the auxiliary drive and re-attached to the drive of the 

RArifrunnvn device. All such decoupling, cleaning and recouping 

OA^KUKUUINU obviously requires considerable time and labor and, 

There are known coating devices of the general kind thus, a corresponding increase m costs, 
above-referred to which include one deflector roller or 15 The sealed enclosure of the installation, i.e., the en- 
an upper and a lower deflector roller for guiding and closure in which the coating device proper is located, is 
conveying the band or ribbon material to be coated in connected with a suitable suction pump for sucking off 
continuous operation. In many instances the quality ^ volatile components released by the coating mate- 
specifications with respect to the uniformity of the " al * ^*J cn suction pump and the conduits connected 
coating on the band or ribbon material is much greater 20 therewith should be laid out so that a rapid air ex- 
for one side of the material than for the other side. In change is obtained to provide acceptable air conditions 
that case, the coating device for producing the high for ^ personnel. The volume of air discharged 

quality coating comprises a fountain roll for taking-up from s P ace m ^ch **» coating is carried out can 
coating from a source of supply, a metering roll and an „ * fon y fed t0 * e assembly for drying of the 

applicator roll. Such coating device for producing the coating material applied in the coating device only if 
high quality coating is mounted on a frame structure so when ^/p^me of air does not exceed the air re- 

that its position can be adjusted relative to the respec- qu'reraents of the drying assembly. The drying assem- 
tive deflector roller bly is coupled m its downstream position with an after- 

Installations for coating band or ribbon material fre- , A bumin S device. The purpose of such after-burner is to 
quently comprise two coating devices to permit rapid 30 f*^ reasonablycomplete elimination of noxious or 
changing from one type of coating material to another; ^"^^^ ^ P^ flcati0 " 

for instance, it may be desired to change the color or ^ C °^u ^ ^ 

the coatmg material. If two or even mL coating de- w ^ . atmos P here cannot include 

r „, * . . . t . . _ * . more than a definite maximal percentage of pollutants. 

wees are provided, the devices are generally arranged 35 j hdd ^ operationaJ costTof such after-burner as- 
in supenmposition and mounted on a common frame Y," , ^ z. , , uuw , ^ 
^^h^ki-VL^^^^ sembhes as low as possible, efforts have been made to 
structure detachable therefrom. With an installation of OMllM t . # t . t /\ ' * , , . . m 

this type, the band or ribbon side to be coated with the T 5 ♦ Zl?^ - °V^* arged a,r ? re " 
" . * F * , ♦ IT \i j, - duced to an absolute minimum. To obtain optimal op- 

high quality coating being generally the upward* fee- erational conditions for ^ installation it is advan£ 
tng sides, it becomes necessary to effect a thorough 40 geous that the total volume of air discharge can be pro- 
deaning of tfie rolls of each coatog device before a cessed in one after-burner assembly, rtowever, such 
change m color or coating material can be effected. As processing of the total air volume presupposes that the 
is evident if the cleaning is not thoroughly made any volume of air is discharged from the enclosure includ- 
residues of the previously used material wiD cause it- mg one or more coating device can be fed to a drying 
regularities m ™ coating made after the cleaning of 45 assembly. This is only possible if the enclosed and 
the coating device. sealed space for the coating devices, i.e., the overall di- 

The need for such thorough cleaning of the coating mensions of the enclosures for the coating devices is 
devices is well understood in the art and to make such already at a minimum, 
cleaning possible it is known to arrange the coating de- 
vices in the installation so that each of the coating de- 50 THE INVENTION 
vices can be laterally withdrawn to assure that the coat- it is a broad object of the invention to provide a novel 
ing devices are accessible for cleaning. The disadvan- and improved coating device of the general kind above 
tage of such laterally displacement as is now known is referred to in which the enclosure for the coating de- 
that considerable space is required for the coating de- vice and the coating device itself are reduced to mini- 
vice itself and such high space demand, in turn, greatly 55 rnal dimensions while at the same time obtaining maxi- 
enlarges the total space required for the complete coat- mal accessibility of the coating device for cleaning and 
ing installation, i.e., including the assembly or assem- other servicing. 

blies needed for removing of pollutants that are un- Another object of the invention is to provide a novel 
avoidably entrained in air passed through the coating and improved installation so arranged that the air flow 
devices. Virtually all coating materials contain volatile 60 which, after passing through enclosures for the coating 
pollutants that are noxious and sometimes even toxic so device or devices has entrained therein pollutants, is 
that the air must be thoroughly purified before it can be limited to a volume of air which can be purified at opu- 
discharged into the atmosphere. Arrangement of two mal conditions. 

superimposed coating devices, each coacting with a de- A n «, ^ ^ mA „ 

fleSor rdleTmakes it difficult to provide adequate ac- 65 SUMMARY OF THE INVENTION 

cessibility to the fountain roll, metering roll and appli- The afore-pointed out objects, features and advo- 
cator roll of the coating devices for the purpose of thor- tages and other objects, features and advantages which 
ough cleaning. In particular, considerable difficulties will be pointed out hereinafter are obtained by provid- 
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ing a coating device including a main frame structure, permits locking of the auxiliary frame structure to the 

an auxiliary frame structure and a coating applicating main frame structure without tendency to vibrate, and 

assembly. The auxiliary frame structure supports the simultaneously makes it easy to release the auxiliary 

applicating assembly so that the same is displaceable in frame structure from the main frame structure, 

the direction normal to the path of the band or ribbon 5 More specifically, operation of the clamping means is 

to be coated and is, in turn, supported by the main effected according to the invention by a power drive 

frame structure so that it can be displaced relative to such as a cylinder-piston servo-system in which the 

said frame structure and also be detached therefrom. connecting rod for the piston of the system mounts an 

As a result, the over-all dimensions of the enclosure for angle lever mounting and operating clamping elements 

the coating device can be selected so that the volume of 10 which are releasably engageable with complementary 

air which must be passed through the enclosure during clamping elements on the auxiliary frame structure, 

the coating operation can be held within limits which According to a further aspect of the invention, the 

permit purification of the discharged air under optimal auxiliary frame structure can be displayed relative to 

conditions and thus the volume of air continuously the main frame structure by a servo-system or other 

sucked out from the enclosure during a coating opera- 1 5 power drive which is mounted on the main frame struc- 

tion remains continuously at a rate which allows the use ture. By operating this system, the auxiliary frame 

of economically acceptable after-burner assemblies. structure and with it the coating assembly supported on 

The discharge openings in the enclosures now need to the same can be automatically detached from the main 

be provided lengthwise of the bottom of the enclosure frame structure thereby obtaining clear space which is 

extending rows while heretofore additional crosswise 20 amply sufficient to carry out a thorough cleaning oper- 

extending air discharge openings were required. ation of the entire coating device without difficulty. 

The installation according to the invention further The air discharge and purifying parts and conduits 

provides optimal accessibility of the coating devices which are disposed laterally of the main frame struc- 

proper so that servicing thereof, especially if, for in- ture and the auxiliary frame structure can be used for 

stance, change in the color of the coating material is to 25 immediate sucking out of air containing volatile potlut- 

CEb effected, can be carried out without considerable ants or contaminants as may be released during a clean- 

loss of time and without likelihood of insufficient clean- ing operation. 

H "pg of the rolls and other components of the coating de- To permit continuous operation even during change 
; vice that need cleaning in case of change in the coating of the coating material, the invention also provides that 
^material. 30 several coating devices are disposed each in a separate 
ijl After withdrawal of a coating device into the servic- enclosure and in siiperimposition. These enclosed coat- 
ing position by a suitable power drive such as a servo ing devices are connected with a common drying as- 
Ijstem, the service personnel can clean or otherwise sembly and an after-burner, assembly downstream of 
•service the rolls of the coating devices while the rolls the drying assembly. The total discharge of contami- 
[pontinue to rotate, as it is necessary for thorough clean- 35 nated air from the enclosures is fed to the drying assem- 
Ing and to effect such cleaning without first disconnect- biy and the burner assembly by means of a suitable Slic- 
ing the rollers from their operational drive means. tion pump. Since the volume of air discharged from the 
M More specifically, the thorough cleaning of the rolls enclosures in which the coating is carried out does not 
[and other parts of the coating devices can be effected exceed the volume of air which can be accepted by the 
y$ sufficient space is available in a coating device ac- 40 drying assembly, the total volume of air which contains 
cording to the invention between the coating devices a comparatively low amount of pollutants can be safely 
proper and the deflector roller over which the band or fed to the drying assembly. Additional content of pol- 
fSbbon to be coated is guided during coating. Hereto- lutant as may be released in the drying assembly can 
Qbre it was necessary for this purpose to effect time- subsequently be removed in the after-burner assembly, 
'consuming and complex lateral withdrawal or complete 45 Asa result, an additional after-burner assembly for the 
detachment of the coating device by means of a hoist. air discharged from the space in which coating is ef- 
Such cleaning and other servicing of a coating device fected is thus avoided. 

also results in avoidance of damage to the rolls which qri PF dpotr iption of thf drawings 

are comparatively expensive. Saving or reduction of BWEF DESCRIPTION OF THE DRAWINGS 

the time required for cleaning the rolls of the coating 50 In the accompanying drawing, preferred embodi- 

device, and especially the applicator roll to effect rapid ments of the invention are shown by way of illustration 

readying of the device in case of change in the color of and not by way of limitation, 

the coating material or use of other coating materials, is In the drawing: 

of considerable economic significance, the more so as FIG. 1 is a diagrammatic elevational view of a coating 

modern technique desires high conveying speeds for 53 device for coating both sides of a band or ribbon mate* 

the band or ribbon to be coated. The importance of rial in continuous operation; 

rapid readying of the coating device for re-start with a FIG. 2 is a simplified plan view of FIG. 1; and ■ 

changed coating material is particularly important if FIG. 3 is a aUagrammatic elevational view of an instal- 

comparatively small lots of bands or ribbon are to be lation including coating devices according to FIG. 1 

coated. Obviously, the smaller the lot to be coated is, 60 disposed in superimpesition for simultaneously or sin- 

the more it becomes economically important to ready gly coating ribbons or bands and further including an 

the entire installation for resuming operation with the air-purifying device. 

^Sventn^mvides that the afore-referred to DETAILED DESCRIPTION OF THE DRAWING 

auxiliary frame structure is coupled to the main frame 65 Referring now to the figures in greater detail, and 

structure by means of clamping means which can be first to FIG. 1, the coating device exemplified in this 

power operated, for instance by servo systems using hy- figure comprises a main frame structure 1 and an auxil- 

draulic or air pressure. The use of such clamping means iary frame structure 2. These frame structures mount 
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separate coating devices 3 and 4. 

The main frame 1 further mounts two rotary deflec- 
tor rollers 5 and 6 which serve to guide and convey a 
band or ribbon 7 to be coated. The auxiliary frame 
structure 2 mounts coating device 4 which is slidable 
relative to this frame structure by means of a guide 
slide 8. The coating device 4 is designed for coating the 
top or exposed side of band or ribbon 7 while coating 
device 3 serves for coating or otherwise treating the 
back side of the band or ribbon. The coating material 
may be any material suitable for the purpose, such as a 
dye, paint, lacquer, liquefied plastic, etc. Both coating 
devices are substantially alike as to their functional ar- 
rangement except that the coating device 4 being de- 
signed for coating the top side of the band or ribbon 
must be and is designed to effect a coating which satis- 
fies high demand for uniformity, accuracy and similar 
requirements. Accordingly, device 4 includes various 
adjustment and control means which are not required 
for coating device 3 if, as is frequently the case, the de- 
mands on the quality of the coating on the back side are 
much lower than those for the coating of the top side. 

Coating device 4 comprises an applicator roll 9, a 
fountain roll 10 for taking- up the coating material to be 
applied, and a metering roll 11. Similarly, the coating 
device 3 comprises an applicator roll 9', a fountain roll 
10' and a metering roll 11'. 

in addition to the afore-listed rolls, coating device 4 
comprises guide carriers ot slides 12, 13 and 14, each 
supporting one of the rolls. The positions of these slides 
and thus of the rolls relative one to another are adjust- 
able by fine setting means such as hand wheels 18, 19 
and 20 so that the cylindrical wall of the rolls are in co- 
acting engagement, or in other words, the peripheral 
surface of one of the rolls rolls off the peripheral sur- 
face of the adjacent roll or rolls. Each of the three rolls 
is drivingly coupled by couplings 15, 16 and 17, respec- 
tively, with a separate drive means 21 (see FIG. 2). 

Moreover, the entire coating device 4 can be by 
means of guide slide 8 which carries the guide slides 12, 
13 and 14, displaced relative to the upper deflector rol- 
ler 5 by means of a cylinder-piston-servo means 22 hav- 
ing a short stroke until stopped by an adjustable stop 
37. The servo means 22 can be driven hydraulically or 
by air pressure. The purpose of the servo means is to 
move the coating device clear of the band when and 
while joints of lengths of band or ribbon pass the coat- 
ing device, as such joints generally are somewhat 
thicker than the normal thickness of the band. After 
the passage of such joint the coating device is returned 
into its coating position. Control of the servo means 
can be automatically effected, for instance, by means 
of photocells or other control means conventional 
readily available in the market. The application of coat- 
ing material is effected by transfer of material taken up 
by fountain roll 10 to metering roll 11, and finally, to 
applicator roll 9, which applies the coating material 
upon the upward facing band or ribbon 7 as the same is 
being guided and conveyed by deflector roll 5. 

If the coating material is to be changed, for instance 
if material having a different color is to be used, rolls 9, 
10 and 11 of coating device 4 and possibly other com- 
ponents thereof must be very carefully cleaned to pre- 
vent faulty coating such as discoloration, spots, etc. For 
the purpose of such cleaning, the entire coating device 
4 can be displaced in the lengthwise direction of the 
coating device, 'that is, normal to the axis of roller 5, to 
a position in which there is free and convenient access 
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to the device for cleaning the rolls and possibly other 
components. 

To effect such convenient displacement of the coat- 
ing device into and out of its operational position for 

5 the purpose of cleaning, the auxiliary frame structure 2 
is displaceable on a guide means 23 which is mounted 
on the base or inserted into the base of auxiliary frame 
structure 2. Displacement of frame structure 2 is ef- 
fected by suitable adjustment means such as a hydrauli- 

10 cally operated servo-piston system 24. This servo-sys- 
tem is fixedly secured to main frame structure 1 and the 
piston rod 25 of system 24 can be moved into engage- 
ment with protrusions such as studs 26 on frame struc- 
ture 2. Accordingly, by operating the servo system 24, 

15 its piston rod 25 can be used to move coating device 4 
via auxiliary frame structure 2 into and out of its opera- 
tional position- 
Setting of auxiliary irame structure 2 and coating de- 
vice 4 relative to deflector roller 5 is effected in the fol- 

20 lowing manner: First, piston rod 25 of servo system 24 
is operated to couple frame structure 2 with frame 
structure 1. As a result, there is a force-transmitting 
connection between both frame structures by means of 
a further power operated, for instance, hydraulically by 

25 a cylinder-piston servo system 27. The piston 28 of this 
system mounts a linkage 29 and 30 to which are hinged 
locking elements 31 and 32 which, upon operation of 
servo-system 27 effect coupling with coupling noses 
such as discs 33 and 34 on auxiliary frame structure 2. 

30 After connection of frame structure 2 to frame struc- 
ture 1, fine adjustment of rolls 9, 10 and 11 is effected 
by hand wheels 18, 19 and 20, respectively. 

Operation of coating device 3 is essentially the same 
as that of coating device 4, except that adjustment and 

35 clearing of rolls 9', 10' and 11' is not or only rarely re- 
quired since the quality demands on the coating of the 
bottom side of band or ribbon are much less on the 
coating of the top side as previously explained. 
Turning now to FIGS. 2 and 3, these figures show ap- 

40 plication of the invention to an installation including 
two or more coating devices so that minimum space re- 
quirement is combined with convenient servicing of the 
coating devices as hereinbefore described. Further- 
more, the installation due to the arrangement of coat- 

45 ing devices according to the invention can be so de- 
signed that the air released during operation of the 
coating devices can be conveniently and thoroughly 
purified. Many types of coating materials such as cer- 
tain paints, dyes, etc. contain volatile components 

50 which are released during application and drying and 
are obnoxious or even toxic. Accordingly, purification 
of the discharged air is highly necessary and often re- 
quired by local codes. 
FIGS. 2 and 3 show diagrammatically an installation 

55 which fully utilizes the advantages of coating devices 
according to the invention. As it is shown in these fig- 
ures, each of the two coating devices is enclosed in a 
separate sealed-off enclosure 37 and 37', respectively. 
The outside dimensions of these enclosures can be con- 

60 veniently selected in accordance with the minimal 
space requirements of the main frame structure and the 
auxiliary frame structure of coating device 4. There are 
shown two coating devices disposed in superimposition 
and enclosed by enclosures 37 and 37', respectively. Of 

65 course, there may be several enclosures side-by-side on 
the same level. More than two coating devices and en- 
closures therefor can be superimposed. Drying air after 
being drawn through the enclosures for the coating de- 
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vices is fed via discharge ducts 35 to air-purifying as- 
semblies as it is shown in FIG. 3 to the right of the coat- 
ing devices. Ducts 35 are preferably arranged parallel 
to each other as it is shown in FIG, 3 and also parallel 
to the bottom of the enclosures, thereby reducing the 
required space to a minimum. Moreover, due to such 
arrangement, the required air volume can be main- 
tained so that the discharge of the total air volume from 
enclosures 37 and 37' and the feed of this discharged 
air to the air purifying assemblies is made readily possi- 
ble. 

There is provided for each of the enclosures 37 and 
37' an air-purifying assembly. The assembly for coact- 
ing with enclosure 37 is fully shown and described, but 
the assembly for enclosure 37' is only partly shown as 
the two assemblies are alike and function in the same 
manner. 

The assembly coacting with enclosure 37 comprises a 
drying device 38 which, as shown, may be divided into 
several parts: a heat-exchanger 39, burners 40, one for 
each part of the drying device, an after-burner 41, a 
suction pump 42, and suction pumps 43, one for each 
burner 40. All these components are presumed to be of 
conventional design. The air used in enclosure 37 dur- 
ing the coating operations, which as previously be- 
comes contaminated during and due to the coacting 
derations, is sucked out by means of suction pump 42 
ajrjd fed via conduit 35 and heat-exchanger 39 to drying 
||vice 38, The drying process in device 38 removes 
fjlpst of the contaminants in the air. The air is then re- 
turned to heat-exchanger 39 and from this exchanger 
to! suction pump 42 through which it is discharged into 
tjie atmosphere. To assure still further purification of 
fee air, the after-burner 41 may be interposed between 
the drying device and the heat exchanger. It has been 
found that reheating of the air while being dried in dry- 
ing device 38 is necessary or, at least, desirable. For 
t(tts purpose, part of the air in the drying device is 
sicked out by suction pumps 43 and exposed to the 
f&at of burners 40 which causes not only reheating of 
die air but also the burning of pollutants or contami- 
rjahts still contained in the air. The sucked-off air is re- 
turned into the drying device to be discharged there- 
from into the atmosphere together with the air remain- 
ing in the drying device. Dotted arrowheads indicate 
the feed of air from the enclosure 38 into the drying de- 
vice and solid arrowheads indicate the flow of part of 
the air as caused by suction pumps 43. 

As several coating devices are arranged in superim- 
position in FIG. 3 and each one is enclosed in an enclo- 
sure there is no undesirable delay in the carrying out of 
a coating operation in one of the coating devices when 
a change in the coating material is effected in another 
coating device. In other words, all coating devices can 
be kept in operation except the one in which a change 
in the coating material is made. 

In case two superimposed coating devices are used 
for coating the top side of bands or ribbons within the 
same installation vibrations may occur when one of the 
coating devices is withdrawn for cleaning purposes or 
change in the coating material. The result of such vi- 
brations would be irregularities in the coating as ef- 
fected by the second coating device. This danger is 
avoided by providing separation of the coating devices 
by enclosures as it is shown in FIG. 3. 

While the invention has been described in detail with 
respect to certain now preferred examples and embodi- 
ments of the invention, it will be understood by those 
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skilled in the art, after understanding the invention, 
that various changes and modifications may be made 
without departing from the spirit and scope of the in- 
vention, and it is intended, therefore, to cover all such 
5 changes and modifications in the appended claims. 
What is claimed is: 

1. A coating device for coating bands with a coating 
material in continuous operation, said coating device 
comprising in combination: 

10 a main stationary mounted frame structure; 

rotary guide means for guiding band material to be 
coated, said guide means including at least one de- 
flector roller and being mounted on said main 
frame structure; 

1 5 a coating assembly for coating the side of the band 
outwardly facing on said roller, said assembly in- 
cluding a fountain roll for supplying coating mate- 
rial, a metering roll and an applicator roll disposed 
in axially parallel relationship one with the other 

20 and the deflector roller; 

an auxiliary frame structure supporting said coating 
assembly, said auxiliary frame structure including 
guide means for slidably guiding said coating as- 
sembly as a unit in the direction normal to the ro- 

25 tary axis of the deflector roller for selecting varying 
positions of said assembly relative to said roller; 
guide means on said main frame structure slidably 
supporting said auxiliary frame structure for selec- 
tively displacing the same in the direction normal 

30 to the axis as a unit relative to the main structure 
and thus relative to the deflector roller, 
drive means for moving said auxiliary frame structure 
into a predetermined position relative to the main 
frame structure; and 

35 locking means coacting with said auxiliary frame 
structure for releasably locking the same to the 
main frame structure. 

2. A coating device in accordance with claim 1 
wherein said drive means comprise a cylinder-piston 

40 servo means, the cylinder of said means being mounted 
on said main frame structure and the piston of said 
servo means being drivingly coupled with said auxiliary 
frame structure for displacing the same relative to the 
main frame structure by activating the servo means. 

45 3. A coating device in accordance with claim 1 
wherein said locking means comprise coating clamping 
members on the main frame structure and the auxiliary 
frame structure for releasably clamping the auxiliary 
frame structure in a selected position to the main frame 

50 structure. 

4. A coating device in accordance with claim 3 
wherein said clamping means comprise on one of the 
frame structures cylinder-piston servo means and link- 
age means coupled to the piston for controlling the po- 

55 sition thereof in the cylinder and on the other frame 
structure retention means engaged with the linkage 
means in a predetermined position of said piston. 

5. An installation for coating bands in continous op- 
eration, said installation comprising in combination: 

60 a plurality of coating devices as defined in claim 1; 
a separate enclosure for each of said coating devices; 
and 

an air purifying assembly for each of said enclosures, 
for removing pollutants released by the coating ma- 
65 terial and entrained in air, each of said assemblies 
comprising pump means, burner means for burning 
combustible pollutants entrained in air, drying 
means and conduits interconnecting each of said 
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enclosures with said pump means, said drying 
means and said burner means for forcing air How 
sequentially through the respective enclosure, 
burner means and drying means thereby purifying 
the air and discharge means for discharging the pu- 
rified air for the enclosures into the atmosphere. 

6. An installation in accordance with claim 5 and 
comprising in each of said assemblies after-burner 
means interposed between said drying means and dis- 
charge means for discharging air into the atmosphere. 

7. An installation in accordance with claim 5 wherein 
said enclosures are disposed in superimposition. 



8. An installation in accordance with claim 7 wherein 
said conduits are disposed in mutually parallel relation- 
ship with and between the superimposed enclosures. 

9. An installation in accordance with claim 7 and 
5 comprising heat-exchanger means for each of said as- 
semblies, each of said heat-exchanger means being in- 
cluded in the respective conduits. 

10. A coating device according to claim 1 and com- 
prising second drive means for displacing said coating 
assembly relative to the auxiliary frame structure and 

10 thus relative to the selector roller. 

11. A coating device according to claim 1 wherein 
said guide means on the auxiliary frame structure and 
on the main frame structure are linear guide means. 

* * * * * 
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ABSTRACT 



Sheet coating means for a printing press including a 
back-up cylinder and form cylinder having an associ- 
ated fountain, the fountain having a fountain roller ro- 
tating adjacent the form cylinder. Also rotating adja- 
cent the form cylinder is a first form roller which is 
coupled to the fountain roller via a dosing roller. The 
fountain and its associated rollers are mounted upon a 
subframe having provision for (a) shifting the fountain 
roller into liquid transmitting contact with the form 
cylinder and (b) shifting the first form roller into liq- 
uid transmitting contact with the form cylinder 
thereby, selectively, to change the length of the liquid 
transference path from the fountain to a sheet carried 
by the back-up cylinder in accordance with the drying 
speed of the coating material. In a preferred embodi- 
ment the fountain assembly includes a second form 
roller rotating adjacent the back-up cylinder for trans- 
mitting coating material directly from the fountain rol- 
ler to the sheet thereby bypassing the form cylinder, 
extending the capability to use with coating materials 
of a viscous nature. Also in a preferred embodiment 
the fountain roller is driven by means separate from 
the press drive thereby to control the rate of applica- 
tion. 



5 Claims, 4 Drawing Figures 
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For the purpose of coating a sheet (a typical sheet 
MECHANISM FOR APPLYING LACQUERS AND being indicated at S in FIG. 2) as it is transported on 
THE LIKE ON A PRINTING PRESS the back-up cylinder 15, a fountain assembly 30 is 

provided including a subframe 31. Mounted on the 
In a sheet fed printing press, particularly of the litho- 5 subframe is a fountain 32 having a body of liquid coat- 
graphic type, it is frequently desired to coat a sheet ing material 33. Journaled in the subframe, for exam- 
with a liquid coating material, such as a lacquer, after pie, in side plates outlined at 31a, and with its lower 
the sheet has been printed and just prior to depositing surface projecting into the body of coating material, is 
the sheet on a delivery pile. It is, of course, desirable a fountain roller 34 (see especially FIG. 2). For receiv- 
that the coating materia! be evenly distributed and 10 ing a film of the coating material from the fountain 
applied while it is still in liquid form, before it dries on roller and for transmitting it to a sheet conveyed by the 
the rolls. Conventional coating assemblies have been back-up cylinder 15, a form cylinder is provided. Such 
capable of applying relatively slow drying materials, form cylinder, indicated at 35, is journaled in the press 
but when employed with fast drying materials the oper- frame 10 and synchronously driven via the drive train 
ation has not been successful since the material tends ' 5 26. 

to dry before reaching the sheet. Nor are conventional In accordance with the present invention the foun- 
coaters capable of handling coating materials having a tain roller 34 is equipped with a dosing roller and form 
wide range of drying time or wide range of viscosity. roller which is engageabie with the form cylinder to 

It is, accordingly, an object of the present invention provide an alternate and longer path of liquid applica- 
to provide a coating arrangement for use in connection 20 ton. Thus we provide, in a position adjacent the form 
with a lithograph printing press which overcomes the cylinder 35, a form roller 40. Interposed between the 
disadvantages of prior coaters and which is highly flexi- form roller 40 and the fountain roller 34, to provide 
ble, being capable of coating with a wide variety of communication between them, is a dosing roller 41. 
materials having different drying times and different The form roller 40 and dosing roller 41 are both jour- 
viscosities but which is, nonetheless, simple and eco- 25 naled for rotation in the subframe 31 and the subframe 
nomical in construction. is so mounted and constructed, for shifting movement, 

Other objects and advantages of the invention will that the fountain roller 34 and form roller 40 may be 
become apparent upon reading the attached detailed selectively engaged with the form cylinder 35. To per- 
description and upon reference to the drawings in mit movement of the subframe 31 it is floatmgly 
which: 30 mounted with respect to the main frame 10, with its 

FIG. 1 shows the delivery end of a lithographic print- position being determined by adjustable shifting means, 
ing press including a coating mechanism in accordance In the illustrated embodiment shifting of the subframe 
with the present invention; 31 in the vertical direction is accomplished by an ad- 

FIG. la is a fragmentary diagram showing the fluid justing screw 45 while shifting in the horizontal direc- 
path in FIG. 1; 35 tion is brought about by an adjusting screw 46, both 

FIG. 2 is a diagram showing the arrangement of FIG. adjusting screws being threaded ty related to the main 
1 in an alternate mode. frame 10. It will be apparent that by unscrewing the 

FIG. 3 is a similar diagram showing a still further adjusting screw 45 the level of the subframe 31 may be 
operating mode. dropped to disengage the fountain roller 34 from the 

While the invention has been described in connec- 40 surface of the form cylinder 35. 
tion with a preferred embodiment, it will be understood In carrying out the present invention the shifting 
that we do not intend to be limited to the embodiment means preferably includes means for shifting the form 
shown but intend, on the contrary, to cover the various roller 40 toward and away from the surface of the form 
alternative and equivalent constructions included cylinder 35, that is, in the direction of the arrows shown 
within the spirit and scope of the appended claims. 45 in FIG. 1. To this end the subframe includes a pair of 

Turning now to FIG. 1 there is shown the delivery arms 47 (only one of which is shown) which may be 
end of a printing press having a frame 10 and to which pivoted about the axis of the dosing roller 41 and with 
sheets are individually delivered upon a chain type suitable means (not shown) for holding the arms in a 
conveyor 11 in which the chains are trained about a desired operating position. 

pulley 12. From the conveyor 11 sheets are individually 5 0 By manipulation of the shifting means, alternate 
passed to a back-up cylinder 15 and thence to a final paths are provided for the costing liquid proportioned 
chain type conveyor 16 having pulleys 17, 18. From the in accordance with drying time. Thus referring to FIGS, 
conveyor 16 sheets are deposited in a pile 20. The 1 and la, the form roller 40 is advanced into liquid 
conveyor II, cylinder 15 and conveyor 16 have, for transmitting contact with the surface of the form cylm- 
simpiicity, been shown in diagrammatic form. It will be 55 der 35, while the fountain roller 34 is retracted there- 
understood that each of these includes grippers, gener- from, to produce a liquid transference path PI. Such 
ally indicated at 21 (FIG. 2) for engaging the leading path is lengthy and suited to coating liquids having a 
edge of a printed sheet together with means for syn- relatively long drying time. Indeed, the path is suffi- 
chronously operating the grippers to effect transfer of ciently long so that volatile elements in the coating 
the sheet from conveyor 11 to cylinder 15, and from 60 material are permitted to escape during the time that 
cylinder 15 to conveyor 16, from which the sheet is the coat ing material is formed into a smooth film by the 
dropped onto the pile. Also for the sake of simplicity action of the rollers 34, 41, 40 and cylinder 35, against 
the press drive 25 and drive train 26 have been shown one another. Thus when the coating material is trans- 
diagrammatically, with the understanding that both ferred onto the sheet at the end of the path PI it is still 
driving and sheet transfer, from conveyor to cylinder 65 in liquid form but it is nonetheless preconditioned for 
and vice versa, are well understood to those skilled in drying after it is deposited upon the surface of the sheet 
the art, cross reference being made to the patent liter a- so that the sheets do not stick together upon being 
ture for the details of construction. deposited on the pile 20. 
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Alternatively, the supporting arms 47 (FIG. 2) may difficult to spread, in an even film, in coating devices of 

be swung away from the form cylinder 35 to retract the more conventional design. 

form roller 40 from contact, and the adjusting screw 45 In the above discussion it has been assumed that the 
may be screwed in to raise the subframe 31 to engage fountain roller and associated rollers are rotated either 
the fountain roller 34 with the surface of the form 5 as the result of surface friction or by providing a suit- 
cylinder thereby to create a short transference path able and synchronized drive connection with drive 
indicated at P2. The path is sufficiently short so that the tram 26. However, it is one of the features of the pres- 
coating liquid from the fountain is almost immediately ent invention that the fountain roller 34 is provided 
applied to the sheet on the back-up cylinder without with separate driving means diagrammaticaJly indi- 
opportunity for drying to take place on the form cylin- 10 cated at 50 in FIG. 1 and which includes a fountain 
der. The mode illustrated in FIG. 2 is, therefore, ideally <*™e train 51 with the speed of the drive being capable 
suited for use with coating liquids having a short drying of separate manual adjustment by means of an adjust- 
time. >ng knob 52, reference being made to the art relating to 
It will be noted that the rollers, and cylinder 35, are controlled speed drives for the details of construction, 
compatible in both of the modes of operation. Assum- 15 By separate control of the speed of rotation of the 
ing that the form cylinder 35 is resiliently surfaced, the fountain roller 34, the rate at which the coating liquid 
form roller 34 may be hard surfaced and in slightly » drawn from fountain and hence the thickness of 
indenting relation to insure that a smooth film is trans- application to the sheet is under the precise control of 
ferred along the path P2. Further, the dosing roller 41 on operator, with the difference m surface speed bemg 
is resiliently surfaced, and the form roller 40, unlike 20 accommodated by slippage, for example, by slippage at 
most conventional form rollers, is hard surfaced, in- ™ su ™ ce o{ ™ fountain roller, 
denting both the dosing roller and form cylinder so that In exemplary embodiment it will be noted that 
a similar film, in even thickness, is transferred along the two means h ™ been disc cosed for achieving 
path PL Moreover, it will be noted that the directions „ niowment of fee rollers. Thus the roUers may be 
of the rollers are, in both modes, completely compati- 25 mounted j"*?* movement wi A a subframe, 
ble, with the dosing roller 41 not only preserving the «* 83 subfr t me 31 > " * e ^^f^Sh ° f 
"foufSsofr order of the rollers but causing movement T0, . ,er ? ma > bc counted for indmdua! sh^ng or 
of th^form roller surfaace 40 to be in the same direc- ™"« ™>vement, « •« ^/ase of the roll 40 1 which 

tionll the surface of fountain roller 34 as required for « K 1 f rn 5P We °» arms 4 £ tf desire ?». iecond form 

u jEL au,Aawo w * . iUU 7 . 7?u - 30 roller 48 may be swmgably mounted in the same way as 

? , * S T M ? f Vk V t °^ | the . ,nven - roller 40 for mdividull movement into and out of en- 

tion^at the direction of the fountain roller is pre- g nt with ^ back . up cylinder . Also tf desired ^ 

served in all operating modes form roIler 34 may ^ individually mounted for move- 

Inaccordance with the preferred embodiment of the ment vertica|] from ^ transferring position 

present invention an auxiliary, or second form roller 35 shQwn m nG 2 downwardlV) accompanied by deeper 

48 ^provided mounted on the subframe 31, interposed submergence inl0 th e fountain, into the position shown 

between the fountain roller and the back-up cylinder, fa FKJ 3 ^ tenn « means for shifting ^ subframe » 

and selectively engageable with the surface of the lat- ^ used herein therefore includes the relative shifting of 

ter, fo that the coating material from the fountain may roIlers with j^p^t to ^ subframe. Selection of length 

be applied directly to the sheet on the back-up cylin- 40 of path "in accordance with drying speed" shall mean 

der, pis bypassing the surface of the form cylinder 35. ^ a | ong patn corresponds to a relatively slow drying 

Such mode of operation, illustrated in FIG. 3, is espe- speed and vice-versa. 

ciall£suited for use with coating materials of a viscous miiie justing screws have been shown simply to 

natuiaj for example, certain viscous varnishes. To illustrate the principle of operation, one skilled in the 

achiegs the mode of operation shown in FIG. 3 the 45 art will appreciate that in practice throw-over cams or 

adjusting screw 45 and arms 47 are retracted, and ad- eccentrics may be substituted to simplify shifting be- 

justing screw 46 is advanced to shift the fountain sub- tween precise alternate positions. The term fountain 

frame 31 horizontally to bring roller 48 against the includes generally means for furnishing liquid to a 

surface of the back-up cylinder 15. This provides a fountain roller, 

transference path P3 which may, depending upon the 50 What is claimed is: 

diameter of the roller 48, be somewhat shorter than the 1. For use with a sheet-fed printing press, means for 
path P2 previously mentioned. applying a liquid coating material to a sheet following 
It may be noted that while the assembly of rollers and the printing thereof which comprises a main frame, a 
cylinders discussed above provides three distinct, alter- ... back-up cylinder journaled in the main frame, means 
native modes of operation, all of the components in the 55 including grippe rs for transferring a sheet to the back- 
system are, nevertheless, at all times active. Thus in the up cylinder for transport thereon and for removing the 
mode illustrated in FIG. 1, in which transference oc- sheet therefrom for delivery, a form cylinder journaled 
curs via rollers 41, 40, the roller 48, by its continued in the main frame in rolling engagement with the back- 
rotation, performs a smoothing function, and this is up cylinder, means for driving the cylinders and gripper 
also true of the mode shown in FIG. 2. Similarly, while 60 means in unison, a fountain assembly including a foun- 
rollers 40 and 41 are inactive in the modes of FIGS. 2 tain for the coating material, a fountain roller rotating 
and 3 as far as liquid transference is concerned, such therein adjacent the form cylinder, a first form roller 
rollers, by their continuous rotation, continue to pro- adjacent the form cylinder, a dosing roller communi- 
vide a smoothing function, insuring that the film which catingly interposed between the fountain roller and the 
is transferred along paths P2, P3 is of an even and 65 first form roller, and a second form roller interposed 
consistent nature. Thus the coating means, in addition between the fountain roller and the back-up cylinder, 
to accommodating different drying times and different and means for selectively shifting the fountain roller 
viscosities, is eminently usable with liquids that are and form rollers with respect to the main frame to (a) 



bring the fountain roller into exclusive liquid transmit- 
ting contact with the form cylinder, to (b) bring the 
first form roller into exclusive liquid transmitting 
contact with the form cylinder and to (c) bring the 
second form roller into exclusive liquid transmitting 
contact with the back-up cylinder thereby to change 
the length of the liquid transference path from the 
fountain to the sheet in accordance with the drying 
speed of the coating material and to insure evenly dis- 
tributed liquid application of the coating material to 
the sheet. 

2. For use with a sheet-fed printing press, means for 
applying a liquid coating material to a sheet following 
the printing thereof which comprises a main frame, a 
back-up cylinder journaled in the main frame, means 
including grippers for transferring a sheet to the back- 
up cylinder for transport thereon and for removing a 
sheet therefrom for delivery, a form cylinder journaled 
in the main frame in rolling engagement with the back- 
up cylinder, means for driving the cylinders and gripper 
means in unison, a fountain assembly having a sub- 
frame mounted on the main frame and shiftable with 
respect to it, the fountain assembly including a fountain 
for the coating material, a fountain roller rotating 
therein adjacent the form cylinder, a form roller adja- 
cent the form cylinder, a dosing roller communicat- 
ingly interposed between the fountain roller and the 
form roller, and means for selectively shifting the sub- 
frame with respect to the main frame into alternative 
conditions to (a) bring the fountain roller into exclu- 
sive liquid transmitting contact with the form cylinder 
and to (b) bring the form roller into exclusive liquid 
transmitting contact with the form cylinder thereby to 
change the length of the liquid transference path from 
the fountain to the sheet in accordance with the drying 
speed of the coating material to insure evenly distrib- 
uted liquid application of the coating material to the 
sheet. 
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3. The combination as claimed in claim 2 in which a 
separate drive independent of the press drive is pro- 
vided for the fountain roller. 

4. The combination as claimed in claim 3 in which 
5 the drive is provided with speed adjusting means per- 
mitting a surface speed lower than press speed for con- 
trolling the rate at which the liquid coating material is 
fed from the fountain. 

5. For use with a sheet-fed printing press, means for 
10 applying a liquid coating material to a sheet following 

the printing thereof which comprises a main frame, a 
back-up cylinder journaled in the main frame, means 
including grippers for transferring a sheet to the back- 
up cylinder for transport thereon and for removing the 

1 5 sheet therefrom for delivery, a form cylinder journaled 
in the main frame in rolling engagement with the back- 
up cylinder, means for driving the cylinders and gripper 
means in unison, a fountain assembly including a foun- 
tain for the coating material, a fountain roller rotating 

2 0 therein adjacent the form cylinder, a first form roller 
adjacent the form cylinder, a dosing roller communi- 
catingly interposed between the fountain roller and the 
first form roller, and a secoond form roller interposed 
between the fountain roller and the back-up cylinder, 

25 and means for selectively shifting the fountain roller 
and form rollers with respect to the main frame to (a) 
bring the fountain roller into exclusive liquid transmit- 
ting contact with the form cylinder, to (b) bring the 
first form roller into exclusive liquid transmitting 
contact with the form cylinder and to (c) bring the 

30 second form roller into exclusive liquid transmitting 
contact with the back-up cylinder thereby to change 
the length of the liquid transference path from the 
fountain to the sheet in accordance with the drying 
speed of the coating material and to insure evenly dis- 

35 tributed liquid application of the coating material to 

the sheet, the rollers being surfaced to produce an 

alternating hard-soft liquid transfer sequence and the 

cylinders being driven without reversal of direction 

during all three exclusive liquid transmitting modes. 
40 ***** 
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[57] ABSTRACT 

A two-color offset printing press having two plate cyl- 
inders simultaneously engageable with a single blanket 
cylinder is disclosed. The plate cylinders and a blanket 
cylinder are rotatably mounted on a printer head fixed 
to the mainframe of the press. A first set of dampening 
and inking rollers is mounted on the printer head and 
engageable with one of the plate cylinders. A second set 
of dampening and inking rollers, engageable with the 
other plate cylinder, is mounted on a ball bushing sup- 
ported carriage linearly movable to and from the 
printer head along a pair of parallel rails fixed to the 
mainframe. Image registry between the two plate cylin- 
ders is established by an operator-accessible adjustment 
mechanism for shifting one of the plate cylinders back 
and forth along its axis of rotation. An electrical safety 
interlock system precludes operator access to the car- 
riage-associated plate cylinder during pretermitted 
operating modes of the press. 

2 Claims, 13 Drawing Figures 
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geously provide extremely low friction movement of 
MOUNTING MEANS FOR MOVABLE CARRIAGE the carriage as opposed to the higher surface-to-surface 
ON AN OFFSET PRESS friction slide mechanism of the prior art. 

BACKGROUND OF THE INVENTION 5 BRIEF DESCRIPTION OF THE DRAWINGS 

This invention relates to offset printing, and in partic- FI°* 1 is a schematic elevation view from the opera- 

ular to an offset printing press having a dampening and tor ' s side of a two-color offset panting press, with cov- 

inking roller-containing carriage linearly movable to en in place, in accordance with the present invention; 

and from an associated plate cylinder. FIG. 2 is an elevation view of the printer head of the 

The set of dampening and inking rollers on the car- 10 press taken along line 2—2 of FIG. 1; 
riage, when moved to an engagement position with a FIG. 3 is an elevation view of the movable carriage of 
respective plate cylinder, must be properly positioned the press taken along line 3 — 3 of FIG. 1; 
relative to the plate cylinder to provide controlled FIG. 4 is a schematic elevation view from the opera- 
amounts of inking and dampening fluid to the plate tor's side of the press, with covers removed; 
cylinder. To provide such proper positioning, it is nec- 15 FIG. 5 is an operator's side, elevation view of the 
essary that lateral and skewing movements of the lin- movable linking and dampening roller-containing car- 
early movable carriage be eliminated. riage illustrating various carriage positions; 

The prior art, as represented by U.S. Pat No, FIG, 6 is a nonoperator f s side, elevation view of the 
3,521,559 to Sejeck et al., is intended to provide proper movable inking and dampening roHer-containing car- 
positioning of a linearly movable ink roller-containing 20 riage supported by linear motion ball bushings; 
carriage relative to its respective plate cylinder by the FIG. 7 is an end view of a portion of the carriage 
use of interlocking abutting slide members of wear- mounting mrans taken along line 7—7 of FIG. 5; 
resistant, low friction, synthetic resin. The slide mem- pjQ. 8 is an end view of the press carriage, with 
bers are intended to preclude lateral shifting or skewing portions cut away, taken along line 10—10 of FIG. 5; 
of the carriage to provide for proper positioning of the 25 pj G 9 ^ & i on gj tU( y na i ) cross section view of one of 
carriage-contained ink rollers relative to their respec- ^ ^ bushing mountings of the carriage taken along 
tive plate cylinder. Such a slide arrangement is further 9 9 Q f pjQ g. 

intended to give all the benefits of a more expensive p| G J0 ^ a t^ver^ cross section view of one of 

machined dovetail slide arrangement „ the ball bushing mountings of the carriage taken along 

While the Sejeck et al. slide arrangement may repre- 30 ^ 1A _ 10 of p IG 5 . 

sent a cost improvement over a conventional dovetail mQ u b ^ operator . s ^ devatioil view of & 

type slide, such a slide arrangement would still be sus- . head of depress; 

ceptible to surface-to-surface sliding friction l wear as is » longitudinal cross section view of the 

a dovetail-type slide. Furtherjhe weight of the moving adjustab i e plate cylinder taken along line 12-12 

carnage may have to be limited to prevent degeneration 35 d 

of the relatively soft synthetic resin material used to Ju ^ A • j* M 

form the Sejeck et al. carriage-supporting slide mem- " G : » » « schematic digram of the printing press 

J safety interlock system. 

SUMMARY OF THE INVENTION «, ^pSSSSSi™' 

In accordance with the present invention, a printer „ , . . . „ , 1t 

head, including at least one rotatably mounted blanket Wrth reference to FIG, 1, there* schematically illus- 

cylinder and at least one rotatably mounted plate cylin- trated m elevation a two-color offset printing press in 

der engageable with the blanket cylinder, is mounted on accordance with the present invention wherein a main- 

•nd feed to a nutate 45 frame 10 having a paper feed input 12 and la Pfperdehv- 

and inking rolkr-containing carriage linearly movable ery output 14, supports a fixed printer head 16 and a 

to and from the printer head on a set of rolling-friction carnage 1« linearly movable to and from the printer 

bearing surfaces. The carriage is positively lockable at head Id. , j . „ , VJ 

redetermined locations lying along its linear path of The printer head 16 includes a pair of plate cylinders 
movement to and from the printer head. In a preferred 50 engageable with a blanket cylinder, in turn engageable 
form the invention includes a plurality of linear motion with an impression cylinder, in turn engageable with a 
ball bushings fixed to the carriage. The bushings in turn delivery cylinder. The printer head 16 further includes 
ride on a pair of mainframe-supported circular cross a first set of dampening and inking rollers engageable 
section rails that are parallel to and lie along either side with one of the plate cylinders, 
of an axis normal to the axis of rotation of the plate 55 The movable carriage includes a second set of damp- 
cylinder which engages the set of dampening and inking ening and inking rollers engageable with the other plate 
rollers on the movable carriage when it is in an engage- cylinder mounted on the printer head, 
ment position closest to the printer head. The detailed structure of the printer head 16 and 

The invention provides accurate linear movement of carriage 18 will be illustrated and discussed subse- 

the carriage relative to its associated plate cylinder 60 quently. 

without lateral or skewing movements of the carriage, By way of example, and with further reference to 
such positive linear motion precluding misalignment of FIG. 1, in a typical offset printing operation, blank 
the plate cylinder and its carriage-mounted set of damp- printing paper in a stream of sequentially fed separate 
ening and inking rollers. Linear carriage movement is sheets, is provided by the paper feed input 12 to the 
provided by the present invention at a relatively low 65 printer head 16 wherein the paper passes between the 
cost and with high reliability. The rolling friction bear- image-containing blanket cylinder and an impression 
ing surfaces provided by the preferred linear motion cylinder, the image on the blanket cylinder being trans- 
ball bushings in accordance with the invention advanta- ferred in a well-known manner to the paper. The 
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printed paper is then transferred via the paper delivery preclude unsafe operation of the press will be subse- 

output 14 from the printer head 16 into a conventional quently explained in detail. 

vertically extending sheet stacking bin 20. The feeding With reference to FIG. 2 taken along line 2—2 of 
of the printing paper to the printer head 16 by the paper FIG. 1, it can be seen that the printer head housing 38 
feed input 12 and the delivery of the printed paper from 5 provides an edge wall 40 which circumscribes and de- 
the printer head 16 to the bin 20 by the paper delivery fines a rectangular aperture for operator access to the 
output 14 are provided by conventional chain transport interior of the housing 38 containing the printer head- 
systems well-known in the art. mounted cylinders and rollers. 

To ensure safe operation of the press of the present With reference to FIG. 3 taken along line 3 — 3 of 
invention, a plurality of fixed and movable covers are 10 FIG. 1, it can be seen that the carriage housing 28 has an 
provided to limit operator access to moving parts of the edge wall 43 which circumscribes and defines a rectan- 
press. The printer head 16 includes a cover 22 and two gular aperture for access to the interior of the dampen- 
cooperating plate cylinder covers 24, 26, as shown in ing and inking roller-containing carriage housing 28. 
FIG. 1. The covers 22,24, 26 serve to close printer head When the carriage 18 is pulled back or withdrawn 
access openings used for maintenance or set-up of the IS away from the printer head 16 to a prescribed degree, 
press in a non-running condition. The plate cylinder operator access to both the interior of the carriage hous- 
covers 24, 26 are each pivotal about respective hinge ing 28 and the interior of the printer head housing 38 is 
joints 25, 27 fixed relative to the printer head 16. Associ- provided via the noted rectangular apertures. When the 
ated with the covers 24, 26 are respective interlock carriage 18 is moved to a position closest to the printer 
switch means 30, 32 which are responsive to movement 20 head 16, the housing edge walls 40, 43 abut in opposing 
of their respective associated covers 24, 26 wherein relation (FIG. 1) to limit operator access to the interior 
opening and closing of the covers 24, 26 actuate the of the housings 28 and 38 wherein the housings cooper- 
interlock switches 30, 32. In a manner to be subse- ate with each other and with the earlier-noted covers 
quently explained in detail, opening of the covers 24, 26 22, 24, 26, 29 to generally enclose the cylinder and 
by moving either of them pivotally away from the 25 roller mechanisms of the printer head 16 and carriage 
printer head 16 actuates the respective interlock 18, respectively. 
^ switches 30, 32, which in turn deenergize the press Turning to FIG. 4, there is illustrated, in accordance 
LJ drive motor to preclude operator access to moving with the invention and in a more detailed manner, the 
Jl press parts such as rotating cylinders and rollers printer head 16 and the carriage 18, which are generally 
\7\ mounted on and within the printer head 16. The cover 30 enclosed by their respective housings 28, 38, schemati- 
7t 22 and movable covers 24, 26 cooperate with a printer cally represented in outline fashion. The printer head 16 
^ head housing 38 to generally enclose the cylinder and includes a first plate cylinder 50, a second plate cylinder 
fjl rollers within the interior volume generally defined by 55, a blanket cylinder 60, an impression cylinder 65, and 
I \ the printer head housing 38. a delivery cylinder 70. 

~I The paper delivery output 14 includes a linearly slid- 35 The plate cylinders 50, 55, the blanket cylinder 60, 

yJ able cover 15 and a cooperating pivotal cover 17, which the impression cylinder 65, and the delivery cylinder 70 

[in limits operator access to the paper delivery chain drive are interengageable and rotatably mounted on the 

when the paper delivery covers 15, 17 are in their printer head 16. Each of the cylinders 50, 55, 60, 65, 70 

*L closed position as illustrated in FIG. 1. Associated with lies along parallel axes of rotation with their outer sur- 

G the covers 15, 17 are respective interlock switch means 40 faces of revolution in generally opposed, abutting rela- 

\ n 19, 21 which function to deenergize the press motor tionship, as illustrated. Associated with and mounted on 

TV when the respective covers are in an open position as and fixed to the printer head 16 is a first set of dampen- 

^ opposed to their closed illustrated positions. A bin over- ing and inking rollers 80 rotatable on axes of rotation 

p load interlock switch means 23 functions to deenergize parallel to the axes of rotation of the printer head cylin- 

F= 5 the paper feed process when the bin 20 is fall. 45 ders. The set of dampening and inking rollers 80 is con- 

r" The carriage 18 includes a housing 28 and a cover 29 ventional and functions to provide the first plate cylin- 

H which generally encloses the interior mechanism of the der 50 with dampening and inking fluid in a well-known 

dampening and inking roller-containing carriage 18, manner. 

such mechanism to be explained subsequently in detail. Associated with and mounted on and fixed to the 
Two carriage-related interlock switches 35, 36 are re- 50 movable carriage 18 is a second set of conventional 
sponsive to linear movement of the carriage 18 away dampening and inking rollers 90 located along axes 
from and toward the printer head 16. The carriage- parallel to those of the printer head cylinders. The sec- 
related interlock switches 35 and 36 cooperate with a ond set of dampening and inking rollers functions to 
plate cylinder interlock switch means 37, the switching provide the second plate cylinder 55 with dampening 
means 37 being responsive to the movement of a car- 55 and inking fluids as illustrated. 

riage-associated, printer head-mounted, plate cylinder In a two-color printing operation, the carriage 18 is 
into and out of an engaged position with the printer moved to an engagement position closest to the printer 
head-mounted blanket cylinder. The cooperating head 16, as illustrated in FIG. 4, wherein the second set 
switch means 35, 36, 37 function together to limit opera- of dampening and inking rollers 90 contacts the second 
tor access to moving parts within the printer head hous- 60 plate cylinder 55, as illustrated, via the apertures do- 
ing 38 and the carriage housing 28 when the carriage 18 fined by the carriage and printer head housing edge- 
is pulled back away from the printer head 16. walls 40,43 (See FIGS. 2 and 3). The first set of dampen- 
The heretofore discussed switch means are preferably ing and inking rollers 80 contacts the first plate cylinder 
in the form of mechanical microswitches, although 50. 

other types of switches, such as optical coupler-type 65 In operation, the plate cylinders 50, 55 each contain, 
relays, are clearly applicable. The precise manner in in wraparound fashion, a single-color image-carrying 
which the above-noted plurality of interlocking switch- plate which is inked and dampened in a conventional 
ing means cooperate to deenergize the press motor to manner by the sets of dampening and inking rollers 80, 
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90, the directions of cylinder and roller rotation being locking mechanism which is opposite but substantially 

indicated in FIG. 4. Images from the plate cylinders 50, identical to the illustrated detent mechanism 97. The 

55 are simultaneously transferred and superimposed in opposed detent mechanism and the illustrated operator 

proper registry upon the blanket cylinder 60. The super- side detent mechanism 97 can operate together via a 

imposed images on the blanket cylinder 60 are then 5 common shaft extending across the carriage from the 

simultaneously transferred to the blank printing paper location of (and in substitution for) the pivot pin 98 to 

fed between the blanket cylinder 60 and the impression the pivot pin location of the opposed detent mechanism, 

cylinder 65. The printed paper is then stripped from the Such a mechanism permits positive locking of both sides 

impression cylinder 65 by the delivery cylinder 70. The of the carriage 18. 

movement of the paper between the paper feed input 12 10 The carriage is further movable to a lock-back posi- 

and the paper delivery output 14 defines a sinuous paper tion 107 farthest from the printer head 16, wherein 

handling path extending therebetween, as illustrated in positive locking of the carriage in the lock-back position 

PIG 4. 107 is provided by the pivotally movable latch member 

The process of printing on paper with two single- 110 mounted to the carriage via a pivot pin 112. As the 
color plate cylinders cooperating with a blanket cylin- 15 carriage moves away from the printer head to the lock- 
der, which in turn cooperate with respective impression back position, the latch member is raised up by a norl- 
and delivery cylinders, is known in the art, as is a paper zontally inclined camming surface 114 for latching en- 
handling means generally illustrated in FIG. 4. gagement with a keeper 115 in the form of a horizon- 

In accordance with the invention, the second plate tally projecting pin or rod fixed relative to the main- 
cylinder 55 is rotatably mounted and fixed to the printer 20 frame in a manner to be explained in more detail, 
head 16, while its associated set of dampening and ink- The rotatable mounting and fixing of the second plate 
ing rollers 90 is mounted on and fixed to the movable cylinder 55 to the printer head ensures proper alignment 
carriage 18. The carriage 18 is preferably linearly mov- between such second plate cylinder 55 and the blanket 
able to and from the second plate cylinder 55 in a man- cylinder 60. The provision of a linearly movable ear- 
ner to be subsequently explained and lockable at a pre- 25 riage containing the set of dampening and inking rollers 
determined number of positions along its travel length 90 which can be withdrawn from the second plate cyl- 
by means, of, for example, a detent mechanism 95 or a inder 55 advantageously permits ready access to the 
simple latch mechanism 92. second plate cylinder and to the carriage-mounted 

As illustrated in FIG. 4, the carriage is in an engage- dampening and inking rollers for set up procedures and 

ment position for a typical two-color offset printing 30 usual maintenance. 

operation as earlier discussed. In accordance with the Turning to FIGS. 5 and 6, a more detailed illustration 

invention, it can be seen that the detent mechanism 95 as of the carriage 18 is presented from the operator's side 

shown in FIG. 4 locks the carriage 18 at the engage- as shown by FIG. 5 and from the opposed or nonopera- 

ment position. The positive locking of the carriage is tor's side shown in FIG. 6. The carriage rides upon a 

position by the detent mechanism 95 is accomplished by 35 pair of straight parallel rails 120 (FIG. 5) and 122 (FIG. 

rotating an eccentrically mounted, vertically extending 6) which are supported by and mounted relative to the 

cam member 96 about a pivot pin 98. Rideable upon the mainframe of the press. The carriage is movable along 

outer upper edge of the cam member 96 is a spring- the rails 120, 122 between a pair of lock-back, end stop, 

biased pin 99 which reciprocates to and from the car- ringlike collars 125, 126 and the printer head 16 with 

riage 18 upon a predetermined degree of rotation of the 40 which the carriage abuts in its engagement position, 

cam member 96. With the cam member 96 in a locking The collars 125, 126 fit around the rails 120,122 not 

position as illustrated in FIG. 4, the pin 99, slidable immediately adjacent to the printer head 16 and are 

upward through a collar 100 fixed relative to the press locked to their respective rails 120, 122 by, for example, 

mainframe, projects into a receiving detent cavity 101 appropriate setscrews. 

to positively lock the carriage at the illustrated engage- 45 The rails are each supported along substantially their 

ment position. entire lengths by an associated pair of L-shaped cross 

As illustrated in phantom in FIG. 4, the carriage is section lengths of angle iron 135, 137 and by generally 
leftwardly linearly movable back from the illustrated equal parallel extending lengths of generally-rectangu- 
engagement position to a disengagement position 105 lar cross section bar stock 136, 138 positioned between 
which is utilized when the press is operating in a single- 50 and engaging the angle iron lengths 135, 137 and the 
color mode. Movement from the illustrated engagement respective rails 120, 122. The rails 120, 122, the lengtte 
position to the phantom-illustrated disengagement posi- of bar stock 136, 138, and the lengths of angle iron 135, 
tion 105 is accomplished by rotation of the cam member 137 are rigidly fixed to each other by appropriate fasten- 
about its pivot pin 98 for approximately 180 degrees ing means, such as bolts, welds or the like. The lengths 
from its position illustrated in FIG. 4* causing the pin 99 55 of angle iron 135, 137 are in turn rigidly fastened to the 
to move downwardly and drop out of the detent cavity press fame. Thus, straight rails 12a 122 rigidly fixed 
101, wherein the operator pulls the carriage back away relative to the press frame are parallel to each and ex- 
from the printer head 16 to the disengagement position tend along and are parallel to an axis normal to the axis 
105, and wherein the cam member 96 is again rotated of rotation of the second plate cylinder 55 (FIG. 4). The 
180 degrees about the pivot pin 98 to push the pin 99 60 set of dampening and inking rollers 90 have axes of 
upward into a disengagement detent cavity 102 for rotation which are normal to the linear motion direction 
positive locking of the carriage 18. of the carriage and parallel to the axis of rotation of 

The carriage is also linearly movable to a further their associated plate cylinder 55. 

degree away from the printer head 16 to a wash-up As illustrated in FIGS. 5 and 6, the carriage 18 having 

position 106 at which the carriage is positively lockable 65 a generally rectangular base area rides the rails 120, 122 

by a mechanism similar to the detent mechanism 95 but on supportive rolling friction bearing means in the form 

not illustrated. It is further noted that the nonoperator of two pairs of linear motion partial ball bushings 140, 

side (FIG. 6) of the carriage 18 may include a detent 145, each pair riding a respective rail 120, 122. Such 
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mounting of the carnage structure advantageously pro- 
vides positive linear motion of the carriage 18 toward 
the printer head 16 without lateral or skewing move- 
ments of the carriage 18 relative to the printer head 16, 
which could cause misalignment between the set of 5 
inking and dampening rollers 90 and the respective 
second plate cylinder 55. 

Turning to FIG. 7, it can be seen that the length of 
angle iron 135 has a vertically extending leg 131 which 
is fastened to the press frame by appropriate bolts 132 10 
{only one illustrated). A horizontally extending leg 
portion 133 of the length of angle iron 135 supports the 
generally equal length of bar stock 136 which has a 
generally rectangular cross section (shown more clearly 
in FIG. 8). The length of bar stock 138, as illustrated in 15 
FIG. 7, is held in place against the horizontally extend- 
ing flange 133 by appropriate bolts 139 (only one 
shown). The lock-back collar 125 fastened to an end of 
the rail 120 farthest from the printer head 16 has extend- 
ing from it in a generally horizontal direction outwardly 20 
from the carriage the keeper 115 with which the latch 
member 110 engages when the carriage is in its lock- 
back position (FIGS. 4 and 5) as illustrated and earlier 
discussed with regard to FIG. 4. 

Turning to FIG. 8, the mounting of the carriage 18 25 
upon the rails 120, 122 is further illustrated. It can be 
=2$een that the ball bushings 140, 145 extend only partially 
: -about the circumferential extent of the rods 120, 122. 
fjgttch linear motion partial ball bushings are further 
: illustrated in FIGS. 9 and 10, where it can be seen that 30 
f| series of circulating ball bearings move in a line along 
Nhe longitudinal extent of the rail 20. In FIG. 10 it can 
t Jj«e seen that the weight of the carriage is substantially 
-■'supported only by the lines of recirculating ball bear- 
lftgs so as to provide only rolling friction forces be- 35 
^Bveen the carriage and the rail upon which it is mov* 
fS|)le. Linear motion partial ball bushings of the type 
"illustrated are known in the art and available from 
^Thomson Industries, Inc. of Manhasset, N.Y. With re- 
C|ard to the rail 122 and its related ball bushings 145, it 40 
j should be noted that their structural relationship to each 
Joiner is generally identical to the structural relationship 
Irt&tween the other rail 120 and ball bushings 140 as 
ggscussed with regard to FIGS. 7, 9 and 10. 

Turning to FIG. 11, there is illustrated in more detail 45 
%om the operator's side the printer head 16 which is 
jjmounted on and fixed to the mainframe 10 of the press 
using a plurality of supportive bolts 151. The printer 
head 16 has rotatably mounted on it the plurality of 
parallel oriented and generally abutting cylinders in the 50 
form of the first plate cylinder 50, the second plate 
cylinder 55, the blanket cylinder 60, the impression 
cylinder 65, and the delivery cylinder 70. The rotatable 
mounting of the second plate cylinder 55 utilizes an 
eccentric mounting 155 well-known in the art which 55 
permits limited translationa] shifting of the second plate 
cylinder 155 to and away from the blanket cylinder 60 
where, for example, only a single-color operation is 
required when only the plate cylinder 50 is engaged 
with the blanket cylinder 60. Such translational shifting 60 
of the plate cylinder 55 causes opening and closing of 
the switch means 37 (FIG. 1) illustrated in FIG. 11 as a 
microswitch response to press linkage movements asso- 
ciated with the noted translational movement of the 
plate cyiilinder 55. The utilization of the switch means 65 
37 will be discussed in more detail with regard to the 
press safety interlock system. The control linkage illus- 
trated in FIG. 11 is of the typical type. 
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With reference to FIG. 12, there is illustrated in lon- 
gitudinal across section an operator-accessible mecha- 
nism for axially adjusting the second plate cylinder 55 to 
establish proper superposition or registry of the two- 
plate cylinder images transferred to the blanket cylinder 
as explained earlier. 

The second plate cylinder 55 is rotatably mounted on 
and between two opposed and parallel printer head 
frame members 160, 161. Opposed, cylindrical, aper- 
ture-defining walls 162, 163 concentric with a common 
axis 165, each engagingly receive respective concentric, 
cylindrical, ringlike bushings 168, 169, which each in- 
clude respective radially extending flange portions 
168a, 169a. The bashings 168, 169 are fixed within the 
apertures defined by the walls 162,163 to their respec- 
tive frame members 160, 161 by appropriate screw fas- 
teners 170. 

Extending between the bushings 168,169 is a plate 
cylinder shaft 175 which has a cylindrical midportion 
177 having an axis of revolution 178 which is eccentri- 
cally set off by a predetermined amount from the axis 
165 along which the concentric bushings 168,169 are 
oriented. The shaft 175 further includes a non-threaded 
cylindrical end portion 180 received by the bushing 168. 
The shaft 175 further includes a threaded cylindrical 
end portion 185 received by the bushing 169. The cylin- 
drical end portions 180,185 lie along their common axes 
of revolution 165, while the shaft midportion 177 lies 
along its axis of revolution 178. The two axes 165,178 
are parallel to each other wherein the end portions 
168,169 of the shaft are eccentric by an equal radial and 
angular degree relative to the shaft midportion 177. 
Both of the axes 165,178 are normal to the parallel plane 
defined by the frame members 160,161 to provide paral- 
lel positioning of the second plate cylinder 55 relative to 
the blanket cylinder 60 (FIG. 11), which is also 
mounted along an axis normal to the planes defined by 
the frame members 160,161. 

The plate cylinder 55 is rotatably mounted upon re- 
duced end portions 179 (only one shown) of the midpor- 
tion 177 of the shaft 175. Suitable bearing means, such as 
tapered roller bearings 181 (only one shown), are uti- 
lized at each end of the cylindrical plate cylinder 55 to 
rotatably mount it on the shaft 175 which is generally 
not rotatable around the axis 178. The shaft 175 is axi- 
ally movable to a limited degree between the frame 
members 160,161 by being axially slidably and rotation- 
ally received within the bushings 168,169. 

Limited translational movement of the plate cylinder 
55 to and from and into and out of engagement with the 
associated blanket cylinder 60 (see FIG. 11) is provided 
by rotation of the eccentric end portions 180,185 on the 
axis 165, such end portion rotation causing the noted 
translational movement of the shaft midportion 177 and 
the associated rotationally mounted plate cylinder 55. A 
suitable linkage 176 (as further illustrated in FIG. 11) is 
utilized to rotate to a limited degree the shaft end por- 
tions 180,185 to provide the noted translational move- 
ment of the rotatably mounted cylinder 55. The linkage 
176 is fixed to the distal end of the nonthreaded end 
portion 180 by means of a boh 190 and shaft key means 
191 to limit the degree of rotation of the shaft 175 to 
substantially less than a full revolution. The use of such 
eccentric cylinder mountings (Also see element 155, 
FIG. 11) is well-known in the art, and such mountings 
can be adapted to any of the cylinders or rollers of the 
press where such a translational movement function is 
desirable. 
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To adjust and maintain the position of the axially 
movable shaft 175 slidable within the ringlike bushings 
168,169s an adjustment mechanism 190 is provided in 
accordance with the invention. The mechanism 190 
includes a spindle 195 having a shaft-engaging end 200 5 
and an operator-accessible distal end 202 which extends 
through the printer head cover 38 for operator access. 
The spindle 195 is rotatable on the axis 165, and in a 
preferred form includes a tube having outer and inner 
cylindrical walls 194,196. The shaft-engaging end 200 of 10 
the spindle 195, which further includes a ringlike collar 
197, is threaded on its inner cylindrical wall 198 to 
engagingly receive the threaded end portion 185 of the 
shaft 175. While the spindle 195 is rotatable about the 
axis 165, it is generally not translationally movable 15 
along the axis 165. On the other hand, the spindle 175, 
while axially movable to a limited degree, is in general 
not rotatable about the axis 178, but for the limited 
degree of eccentric shaft rotation to cause the earlier- 
discussed translational movement of the cylinder 55. It 20 
can be seen that rotation of the spindle 195, which is 
generally fixed axially, will cause axial movement of the 
generally nonrotatable shaft 175. The degree of move- 
ment caused by a single revolution or rotation of the 
spindle 195 depends upon the thread pitch of the 25 
threaded end portion 185. 

To maintain a set axial position of the shaft 175 and its 
rotatably mounted plate cylinder 55, a friction biasing 
means is provided to lock the spindle at a particular 
rotational location and to substantially limit axial move- 30 
ment of the rotatable spindle 195. In a preferred form, 
the friction biasing or locking means includes a spindle 
flange portion 205 extending radially from the shaft- 
engaging end portion 200 of the spindle 195. The flange 
portion 205 provides first and second annular friction 35 
engaging faces 207, 209 which are concentric with the 
spindle 195. The first annular face 207 engages with a 
corresponding annular area of the frame provided, as 
illustrated, by the bushing flange portion 169a. The 
second annular face 208 frictionaliy engages with a 40 
corresponding opposed annular area provided by a 
ringlike member 212 which is biased against the second 
annular face 208 of the flange 205 by appropriate helical 
spring means 214 extending between the distal ends of 
studs 216 extending normally from the frame member 45 
161, the studs 216 having lengths substantially in excess 
of the thick of the flange 205, as illustrated. The studs 
216 arc equidistantly spaced about the spindle 195 and 
project through correspondingly equidistant space ap- 
ertures 211 through the ring member 212. Spring bias- 50 
ing of the ring member 212 against the flange 205 effec- 
tively sandwiches the flange between the biased ring 
member 212 and the bushings 169 to limit axial move- 
ment of the rotatable spindle 195. The clutching effect 
provided between the annular faces 207, 208 and the 55 
respective mating annular portions of the bushing 169 
and ring member 212 act as an effective means to main- 
tain the axial position of the plate cylinder 55 once it has 
been set by operator turning of the spindle end 202, 
which may include a knob 218 fixed thereto. A conven- 60 
tional grease fitting 219 is fixed to the distal end of a 
hollow rod 220 having its other end 221 threaded into 
an axial bore (not shown) through the spindle 185, the 
axial bore communicating with the pair of roller bear- 
ings 181. Lubricant is applied under pressure via the 65 
grease fitting 219, the hollow rod 220, and the spindle 
axial bore (not shown) to the roller bearings 181. Also 
fixed about the rod 220 at its distal end is a ring-like stop 



member 222 which moves between the distal end of the 
spindle 195 and the knob 218, as illustrated, to limit the 
range of axial movement of the plate cylinder 55. 

With reference to FIG. 13 and FIG. 1, the earlier-dis- 
cussed interlock control system for ensuring safe opera- 
tion of the press of the present invention will now be 
discussed in further detail. FIG. 13 is a generally sche- 
matic diagram of the interlock control system in accor- 
dance which the invention with incorporates the earlier 
noted switching means 19, 21, 23, 30, 32, 37, as geomet- 
rically located and as functionally described with re- 
gard to FIG. 1. The interlock system includes a conven- 
tional pair of power lines 300, 302. Extending across the 
power lines 300,302 in parallel relation for electrical 
energization are a press motor 305 and a paper handling 
vacuum pump 307. Electrically connected between the 
power lines 300,302, and in series with the press motor 
305, is a fuse 306 of the conventional type and a set of 
normally open relay contacts 304. It can be seen that 
power will be applied to the press motor 305 when the 
normally open contacts 304 are closed. In likewise fash- 
ion, a set of normally open, relay contacts 308 are pro- 
vided in series with the vacuum pump 307 wherein 
closing of the contacts 308 applies power to the pump 
307, the vacuum pump providing paper to the printer 
head 16 (FIG. 1) from the paper feed input 12. The 
operation of the vacuum pump 307 and its utilization in 
the paper feed input 12 are well-known in the art Also 
connected across the power lines 300/302 are a motor 
control circuit 320 and a vacuum pump control circuit 
340. 

The motor control circuit 320 includes, in serial rela- 
tion and in electrical series relationship between the 
power lines 300, 302, the paper delivery interlock 
switch means 19, a carriage/printer head interlock 
switch means 322 which includes switching means 35, 
36, 37, the other paper delivery interlock switch means 
21, the printer head movable cover interlock switch 
means 30, 32, an on-off rocker switch 325, and a motor 
relay 330. 

In operation, the rocker switch 325, having two sets 
of serially connected contacts 326, 327 and illustrated in 
its at-rest position, is momentarily switched by the oper- 
ator to an on condition wherein the set of contacts 327 
close. If all of the press interlock switch means 
(19,322^1,30,32), disregarding switch means 23, are in 
their proper condition, as will be subsequently ex- 
plained, power is applied to the press motor relay 330. 
Upon power actuation to the press motor relay 330, the 
set of press motor contacts 304 are closed to apply 
power to the press motor 305. Also closed by the actua- 
tion of the relay 330 are a set of latching contacts 328 
which parallel and bridge the contacts 327, which, after 
being momentarily closed by the operator, are returned 
to the position illustrated such that the contacts 327 are 
opened and the latching contacts 328 are closed or 
latched. The relay continues to be powered and to 
maintain the motor contacts 304 in a closed condition 
for press motor energization. To turn off the press mo- 
tor, the operator need only push the rocker switch 325 
to its off position wherein the contacts 326 are momen- 
tarily open to deenergize the relay 330 and to open the 
latching contacts 328 and the motor contacts 304. Re- 
turn of the contacts 326 to their illustrated at-rest, 
closed position will not affect the deenergized condition 
of the press, since both sets of contacts 327 and 328 are 
now open. 
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The functioning of the various safety interlock 
switches within the press motor control 320 will now be 
discussed. 

With the press in an on condition, with the relay 330 
being energized via the closed latching contacts 328, the 5 
press will continue to run unless an unsafe condition is 
presented in the form of, for example, an open condition 
of any of the covers 15, 17, 24 or 26, as earlier explained 
with respect to FIG. 1. The opening of the noted covers 
during an operating condition of the press would actu- 10 
ate their respective interlock switches 19, 21, 30 or 32 to 
an open circuit condition. Opening of any of these series 
of connected interlock switches 19,21,30,32 will deener- 
gize the relay 330 and shut down the press motor 305 
due to the opening of contacts 304, as explained earlier. 13 
With regard to the series-connected carriage/printer 
head interlock control ,322, the printer head interlock 
switch means 37 switches between its two illustrated 
positions as a function of translational movement of the 
second plate cylinder to (engagement) and away from 20 
(disengagement) of the blanket cylinder. The carriage 
interlock switches 35 and 36, on the other hand, are 
actuated in accordance with the degree of carriage 
movement away from the printer head. The switch 
means 35, 36, 37 cooperate together to limit operator 25 
access to the moving plate cylinder when it is turning as 
a result of engagement with the blanket cylinder and 
actuation of the press motor 305. With the carriage at its 
engaged position and with the second plate cylinder 
engaged with the blanket cylinder, switch 37 is posi- 30 
tioned as illustrated in FIG. 13, switching means 36 is 
closed, and switching means 35 is open. Under these 
switch conditions, the press motor operates in a normal 
manner. With the carriage moved to its disengaged 
position 105 (FIG. 4) the switch means 36 opens and the 35 
press motor will not operate until the second plate cyl- 
inder is shifted translationally away from and out of 
engagement with the blanket cylinder. Such shifting of 
the second plate cylinder throws the switch 37 from the 
position shown in FIG. 13 to its other position wherein 40 
it is in series with switch means 35, which is now closed 
as a result of carriage movement away from the printer 
head to the disengagement position. At the wash-up 
position 106 (FIG. 4) of the carriage, switch means 26 is 
open and switch means 35 is closed. Press motor actua- 45 
tion for driving of the carriage dampening and inking 
rollers 80 (FIG. 4) for wash-up purposes can only occur 
when interlock switch means 37 is in its other position, 
i.e., when it is actuated by translational movement of 
the second plate cylinder away from the blanket cylin- so 
der so that the cylinder will not rotate, thus exposing 
the operator to an unsafe' position. Finally, when the 
carriage is moved all the way back to its lock-back 
position 107, both carriage interlock switch means 35, 
36 are in an open circuit condition and the press motor 55 
will not operate regardless of the position of the plate 
cylinder actuated interlock switch means 37. Thus, it 
can be seen that the press motor interlock switch means 
320 provides quick deenergization of the press when- 
ever an unsafe operating condition, as earlier discussed, 60 
exists. 

Turning to the vacuum pump control circuit 340, a 
second relay 345 is connected between the power lines 
300 and 302 via a series-connected second rocker switch 
means 346 and the bin overload interlock switch means 65 
23. The rocker switch means 346 functions in the man- 
ner similar to that as earlier explained with regard to 
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rocker switch 325, wherein moving of the rocker 
switch 346 to an on position energizes the vacuum 
pump relay 345 and its latching contacts 347, and vac- 
uum pump contacts 308, which in turn energize the 
vacuum pump 307. When an overload condition within 
the bin 30 (FIG. 1) is sensed by the interlock switch 
means 23, opening of interlock switch 23 deenergizes 
the vacuum pump relay 345, which in turn opens 
contacts 308 and 347. Reenergization of the vacuum 
pump motor 307 requires that the operator once again 
momentarily move the rocker switch 346 to its on con- 
dition after the printed paper has been removed from 
the bin 30 (FIG. 1) to reset the interlock switch means 
to a closed position. 

Although a preferred embodiment of this invention is 
illustrated, it should be understood that various modifi- 
cations and rearrangements of parts may be resorted to 
without departing from the scope of the invention dis- 
closed and claimed herein. 

What is claimed is: 

1. An offset printing press comprising: 

a mainframe including paper handling means, the 
paper handling means defining a paper handling 
path extending between a paper feed input and a 
paper delivery output; 

a printer head mounted on and fixed to the mainframe 
and engageable with the paper handling path at a 
location generally intermediate the paper feed 
input and the paper delivery output, the printer 
head including a single blanket cylinder and a pair 
of plate cylinders, the plate cylinders being simulta- 
neously engageable with the blanket cylinder, the 
plate cylinders and blanket cylinder being adjacent 
to each other and rotatably mounted on the printer 
head along generally parallel axes, the blanket cyl- 
inder being adapted to simultaneously transfer im- 
ages from the plate cylinders to paper provided by 
the paper handling means; 

a movable carriage mounted on the mainframe and 
located generally adjacent to the printer head, the 
carriage being substantially linearly movable along 
a generally straight line to and from the printer 
head, the carriage having a rectangular base in- 
cluding four linear motion ball bushings and lo- 
cated at a respective one of the four corners of the 
rectangular base, the mainframe including a pair of 
parallel rails upon which the ball bushings ride, the 
ball bushings engaging the rails to substantially 
eliminate carriage movement in directions gener- 
ally perpendicular to the straight line along which 
the carriage moves, the carriage being positively 
lockable at predetermined positions along the gen- 
erally straight line of linear movement; 

a first set of dampening and inking rollers rotatably 
mounted on and fixed to the printer head and en- 
gageable with one of the plate cylinders; and 

a second set of dampening and inking rollers rotat- 
ably mounted on and fixed to the carriage and 
engageable with the other of the plate cylinders 
when the carriage is moved toward the printer 
head to an engagement position. 

2. An offset printing press according to claim 1, 
wherein the rails are circular cross sectional rods sup- 
ported along substantially their entire lengths by the 
mainframe. 

* * * * * 
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[57] ABSTRACT 

An apparatus is provided for attachment to the down- 
stream end of a conventional offset lithographic print- 
ing press for in-line coating of the printed work issuing 
from the press, with water-based polymer coatings, to 
protect the printing ink as the printed matter sets and 
hardens. The apparatus includes a pick-up roller which 
picks up liquid coating composition from a reservoir 
structure, a cylindrical applicator roller to which the 
coating composition is transferred, the apparatus being 
mounted on the frame of the press so that the applicator 
roller of the apparatus can bear against the blanket roll 
of the printing press and transfer the coating composi- 
tion to the blanket roll as the press operates. The appa- 
ratus is releasably mounted to the press, and can be 
pivoted about a lower axis to bring the applicator roll 
into and out of contact with the blanket roll of the press. 

6 Claims, 5 Drawing Figures 
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PRINTING COAIER SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
BACKGROUND OF THE INVENTION novel apparatus for inline coating of printed material 

1. Field of the Invention 5 issuing from an offset lithographic printing press. 

This invention relates to offset hthographic printing, Iti3a (ox1her of invention to provide such 
and more particularly to apparatus for attachment to "\ a P para i W ^ ch « * fdeasably to ™ 

the downstream end of an offset lithographic printing P"** off ^ b *°^c printing press, and operated 
press, for coating purposes. in m ^J^^^erewith without requiring substantial 

t XJTT*u pur lr^ . . . . . 10 modification of the printing press itself. 

In of&et hthographK prmting each pnntmg stage ^ t „ for ap . 

« ^£-5 .7 r C ?mta i T of coatings to printed materiatT^fonn of 

are fastened tightly around the circumference, the plate m attachment to be applied to the downstream end of a 
cyhnder being equipped with superimposed inking, conventional offset lithographic printing press. The 
watering and wiping mechanisms. The plate cylinder 15 apparatus is releasably mountable in position so as to 
does not come into contact with the paper to be printed, apply a liquid coating composition to the blanket cylin- 
but transfers the image to an intermediate blanket cytin- der of the final stage of an offset press, the apparatus 
der, which has a specially composed smooth, rubber including an applicator roller which can bear against 
blanket surface. The blanket cylinder, having received 20 the surface of die blanket cyhnder and rotate therewith, 
the impression from the plate cylinder, in turn transfers a pick-up roller which applies coating composition to 
• it, or offsets it, onto the paper or other material, whilst the applicator roller for transfer to the blanket cylinder, 
it is being carried around an impression cylinder, lo- ^d a reservoir of coating composition in which the 
cated out of contact with the plate cylinder. Litho- pick-up roller runs, to obtain its source of coating mate- 
graphic inks are oil-based, and special precautions nor- 25 Tht apparatus is constructed as a unit, for 
mally need to be taken to dry the inks after their appli- application and use with a standard printing press as and 
cation to the printed material, as rapidly as possible whcn re 3 uired ' **** removable therefrom when not in 
without spoiling the quality of the printing, so that the ^. lt * mcrdy nccessar y to disconnect the normal 
printed material can be subsequently handled and supply train associated with the final stage of the 

stacked without damaging the applied printing. 30 ***** J"*"?* cven removing it from the 

2. Brief DescriptkmVf the Prior Art prCSS * " 0rde T to !" ^ ~*g to the 

An alternative to conventional drying of printed mv "2? n a f^E?™ - ^ 

cW tc >< r r# . /; . V * F Thus according to one aspect of the present inven- 

sheets ^umg from a bthograpmc printing press, is coat- don, there is provided an m-Hne coating apparatus for 

mg or uie pnmea sneet with a water-borne system, to 35 attachment to and use in conjunction with an offset 

provide either a gloss or dull coating. Water-borne Kthographic printing press which has a final stage in- 

coatings, applied as an aqueous solution or emulsion, are eluding a rotatable blanket cylinder and a rotatable 

capable of providing a simple protective barrier for the impression cylinder, said apparatus being adapted for 

ink, which eliminates the need for the application of continuous surface coating of items printed by said 

spray powder for drying purposes, and protects the ink 40 press, said coating apparatus comprising: 

from abuse whilst its normal setting and oxidation func- a reservoir structure for receiving liquid coating com- 

tions proceed. Much development with water soluble positions; 

polymers has been undertaken in the last few years, to a cylindrical pick-up roller adapted to receive on its 

produce acceptable coatings for this purpose. When surface coating composition from said reservoir struc- 

properly applied, the film is permeable and permits the ture as it rotates; 

passage therethrough of oxygen, to permit the normal a cylindrical applicator roller mounted to rotate with 

setting and drying of the ink. In addition to this function * te surface contacting the rotating surface of said pick- 

of protecting printing inks after application to permit U P roller so as to transfer liquid coating composition 

their proper drying, water-borne coatings can perform 50 from ^ P ick ~ u P to the applicator roller; 

a useful decorative function to enhance the appearance drive means for rotatably driving at least one of said 

of high quality, multi-colour printing work, for example P ick-ll P roUer md ^ apphcator roller; 

phonograph record sleeves. releasable mounting means for releasably securing 

If the coating of printed material is conducted in a ^ d apparatm to the downstream end of said offset 

separate operation, after the material has been removed 55 P™ting press, said mounting means being adapted to 

and isolated from the printing press, the operation is ™ the apparatus to the pres> with surface contact 

expensiveand inconvenient, and does not contribute to ?JH* Citor ^ **** sta * eblanket 

the solution of the ink drying problems. It is known to cv * maer 01 ™ P ress * _ u 

orwU , . A . * * F , V From another aspect, the present invention provides 

^Ir^'^V ^ rsamC ri S0lv ; nt m f 60 an offset lithographic prmting press having a Surality 

separate operation from the pnntmg, to provide special, of B ^ ^ s £ ^ including % 

decorative finishes. The use of solvent based lacquers blanket cylindcr ^ a * rotatable impreS sk)n cylinder, 
mtroduces fire and explosion hazards. ^ press including ^ in . line ^ng apparatus secured 
There is a need in the industry for a simple and eco- to the down-stream end thereof and operable in con- 
nomical apparatus for application of water-based poly- 65 junction with the blanket cylinder of the final, down- 
mer coatings to printed material immediately after the stream stage thereof, the coating apparatus including: 
printing thereof, i.e. in-line coating with the litho- a reservoir structure for receiving liquid coating corn- 
graphic offset press. positions; 
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a cylindrical pick-up roller adapted to receive on its FIG. 4 is an end view of the apparatus of FIG. 1, 

surface coating composition from said reservoir struc- taken from beyond the left-hand end thereof; 

ture as it rotates; FIG. 5 is a vertical cross-sectional view of the appa- 

a cylindrical applicator roller mounted to rotate with ratus of FIG. 4. 

its surface at one location contacting the rotating sur- 5 In the drawings, like reference numerals indicate like 

face of said pick-up roller so as to transfer liquid coating parts. 

composition from the pick-up roller to the applicator detailed description of the specific 

roller, said cylindrical applicator roller also mounted to DETAIL f? F ^i p SS SSt 

rotate with its surface at the second location contacting FK^biatfclJ fcMtfUUlMfclN I 

the rotating surface of the blanket cylinder of the final 10 With respect to the drawings, and especially to 

stage of the press; FIGS. 1, 2 and 3 thereof, an in-line coating apparatus 

drive means for rotatably driving at least one of said especially for applying water-borne liquid coating com- 

pick-up roller and said applicator roller. positions to printed sheet or web material, comprises a 

r\tro^i>TirrmxT s\t: run ddcccddch pair of similar end frame members 10, 12 in which are 

DESCRIPTION OF TTffiPREFERRED , 5 j ourna j lcd shafts of ^ cylindrical pick-up roller 14 and 

EMBODIMENTS a cy | mdrica i applicator roller 16, mounted above the 

A conventional offset lithographic printing press has pick-up roller 14. A reservoir structure in the form of an 
at least two stages, and may have four or five stages, open-topped trough 18 is provided, in which coating 
when the machine is used for printing several colours. liquid may be contained, and extending between the 
The final stage of such a printing press normally in- 20 frame members 10, 12. The pick-up roller 14 is mounted 
eludes a plate cylinder, a blanket cylinder and an im- to rotate in the trough 18. The applicator roller 16 and 
pression cylinder, mounted substantially vertically one the pick-up roller 14 have surface contact near the top 
above the other, with a varnish trough and a train of of the pick-up roller 14. The position of pick-up roller 
vertically mounted rollers from the varnish trough 14 is adjustable to a limited extent, towards and away 
downwardly to the plate cylinder, for applying varnish 23 from the applicator roller 16 and relative to the bottom 
to the printed work as it proceeds out of the printing of the trough 18, by slidable journal blocks 20, 22 slid- 
press. The apparatus according to the present invention ably mounted in apertures in respective end frame mem- 
is particularly well suited for securing to a printing bers 10, 12. The journal blocks 20, 22 are positionally 
press of this type. It is then merely necessary to discon- adjustable in end frame members 10, 12 by means of 
nfeCt the roller train between the varnish trough and the 30 respective hydraulic cylinders 24, 26 with pistons 28, 30 
pjale cylinder, e.g. by removing or displacing one of the protruding upwardly therefrom and passing upwardly 
rollers of said train, and the apparatus of the present through apertures in frame members 10, 12 to bear 
iik|/ention can be used in its stead The apparatus is against the underside of the journal blocks 20, 22. The 
equally applicable to a final ink-applying stage of an cylinders 24, 26 are connected to a suitable source of 
offset press, in similar manner. 35 hydraulic power, not shown. 

Preferably also, the apparatus according to the inven- The shafts of the pick-up roller 14 and applicator 

tign includes a metering roller mounted adjacent to the roller 16 are each provided with respective hydraulic 

surface of the pick-up roller, at a location where its motors 32, 34, for rotational drive of the rollers. The 

surface carries the coating composition to transfer to motors 32, 34 are mounted in respective structural 

tigp applicator roller, so that the metering roller may 40 brackets 36, 38 protruding axially beyond side frame 

limit the quantity of coating composition carried by the member 10 and secured thereto. 

pjeje-up roller. It is of advantage also to make the posi- A cylindrical rotatable metering rod 40 is provided, 

tifel of the metering roller adjustable, so that the amount extending parallel to the pick-up roller 14 and applica- 

ojf^oating applied can be adjusted thereby. tor roller 16, and rotatably mounted in bearing blocks 

M.lso according to a preferred embodiment, the appa- 45 42, 43 one at each end of metering rod 40. The bearing 

rafds is pivotally mounted with respect to the frame of blocks are securely bolted to a mounting bar 44 which 

th& printing machine, and is pivotal about a generally at each end is slidably received in slideways 45, 46 on 

horizontal axis located below the level of the blanket the inner surfaces of respective end frame members 10, 

cylinder of the press and the pick-up roller of the coat- 12. The slideways are directed radially towards the 

ing apparatus. Then the apparatus can be pivoted 50 pick-up roller 14 so that the proximity of metering rod 

towards and away from the end of the printing press, to 40 to pick-up roller 14 is adjustable by adjusting the 

put the applicator roller into contact with the blanket position of mounting bar 44 in slideways 45, 46. To 

cylinder for operating purposes, and to move the appli- effect this adjustment, screw shafts 48, 50 are provided, 

cator roller out of contact with the blanket cylinder, threadably engaging brackets such as 54, on respective 

when it is not required to use the coating attachment 55 end frame members 10, 12, and received in mounting 

according to the invention. Such an arrangement bar 44. Metering rod 40 is driven for rotation by means 

greatly enhances the versatility of the resulting printing of bevel gears 56, 58 and hydraulic motor 60 with drive 

press, allowing it to be used in conventional manner as shaft 62, mounted on mounting bar 44. The metering 

well as in application of coating by the apparatus of the rod 40 is steadied and guided in its rotation by adjust- 

invention. 60 able guide blocks 64, 66, the end, part cylindrical sur- 
face of which slidably engages the circumference of rod 
40. The guide blocks 64, 66 ensure an even coating 

FIG 1 is a perspective view of an in-line coating thickness across the width of the press. They serve to 

apparatus according to the present invention; minimize coating thickness variance caused by roller 

FIG. 2 is a detailed perspective view of the first, 65 sag along its considerable length, or deflection thereof 

left-hand end of the apparatus of FIG. 1; due to mechanical problems. The guide blocks 64, 66 

FIG. 3 is a detailed perspective view of the second, are mounted on the end of respective screw threaded 

nght-hand end of the apparatus of FIG. 1; bolts 68, 70 threadably received in apertures in mount- 
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ing bar 44. Above the mounting bar 44, there is pro- of the press. When it is desired to interrupt the applies* 

vided a tubular strengthening rail 72 extending between tion of coating, the hydraulic cylinders 96 may be pres- 

end frame members ID, 12. surized to pivot the apparatus about rod 90, clockwise 

The mounting means for releasably securing the coat- ' with reference to FIGS. 4 and 5, and bring applicator 
ing apparatus to the downstream end of an offset print- 5 roller 16 out of surface contact with blanket cylinder 
ing press comprises a pair of similar clamps 74, 76 each 108. The printing press conventionally has a liquid 
provided with a plate 78, 80 to be bolted to upright end trough and train of smooth surface transfer rollers lo- 
frames 81 of a printing press (FIGS. 4 and 5). Each cated above the blanket cylinder and plate cylinder (not 
clamp 74> 76 has a respective removable block 82, 84 shown) thereof, for supply of other liquids such as var- 
defining a circular aperture 86, 88. There is provided a 10 nishes to the printed sheet via the blanket cylinder, 
cylindrical mounting rod 90 on the apparatus, extending When the apparatus according to the invention is 
between the end frame members 10, 12 at the lowermost moved to its operative position shown in FIGS: 4 and 5, 
part thereof. The mounting rod 90 is received in circu- the conventional liquid application is rendered inopera- 
lar apertures 86, 88 in the clamps to form a pivotal ttve by interrupting the liquid supply roller train 
connection of the apparatus to the press at this lower- 15 thereof. The conventional system can readily be re- 
most part placed and used when the apparatus of the invention is 

At its upper part, the apparatus is connected to the not to be employed and is pivoted to its inoperative 
press by means of a pair of length adjustable linkages, position or removed entirely from the press, 
one attached to each end of frame member 10, 12. Each The apparatus according to the present invention 
linkage comprises a yoke 92 secured to an uppermost 20 thus provides a simple and versatile in-line coating 
protrusion 94 on the respective end frame member 10, means for use with conventional, standard offset litho- 
12 (see especially FIG. 2), the. yoke 92 having pivotally graphic printing presses. It is well suited for the applica- 
secured thereto a hydraulic cylinder 96 and piston 98, tion of water-based polymer coatings to newly printed 
the end of piston 98 having a bifurcated formation 100 work, to protect the ink thereon whilst it sets and 
for pivotal securing to a bracket 102 on the end frame 81 25 hardens. It requires a minimum of modifications to the 
of the press. Thus hydraulic cylinder 96 can be pressur- standard press and easily installed as an "add-on" item, 
ized to extend piston 98 and cause pivoting of the coat- It does not interfere with sheet feed and collection ap- 
ing apparatus relative to the frame 81 of the press, about paratus of the press, and can be used with conventional 
the inner horizontal axis provided by the mounting rod dryers if desired. Once installed it can be moved to an 
90. The forwardmost position of the pivoting move- 30 inoperative position simply and easily without total 
ment of the apparatus towards the press frame 81 is removal from the press if desired, and the press restored 
limited, to an adjustable extent, by a stop means com- to its full conventional operation, 
prising a pair of bolts 104, 105 threadably received in Whilst a specific preferred embodiment of an appara- 
respective threaded sleeve mounts 106, 107, one at each tus according to the invention has been described and 
end frame member 10, 12 at the top surface thereof, the 35 illustrated in detail herein, it will be appreciated that 
bolts 104, 105 protruding axially towards the end frame this is for illustrative purposes only and is not to be 
81 of the press. construed as limiting. Many variations of standard 

The mounting and operation of the apparatus of the parts, eg. use of alternative drive means and power 

present invention will be apparent from the foregoing actuation means, will readily occur to those skilled in 

description and particularly with reference to FIGS. 4 40 the art The scope of the invention is defined by the 

and 5 of the accompanying drawings. The apparatus is appended claims, 

mounted in position on the end frame 81 of an offset What we claim is: 

lithographic printing press, the final, downstream stage L An in-line coating apparatus for attachment to and 

of which includes a blanket cylinder 108 and impression use in conjunction with an offset lithographic printing 

cylinder 110, between which printed material is fed. 45 press which has a final printing stage including plate, 

The mounting is accomplished using releasable clamps blanket and impression cylinders, said blanket cylinder 

74, 76 pivotally engaging mounting rod 90, and by con- engaging with said impression cylinder to print a sheet 

necting bifurcated formations 100 on piston rods 98 to passing between the blanket and impression cylinders, 

brackets 102. Coating liquid 112 is introduced into said apparatus being adapted for continuous surface 

trough 18. The relative position of pick-up roller 14, 50 coating of items printed by said press and passing in 

applicator roller 16 and metering rod 40 are adjusted to contact with said blanket cylinder of the final printing 

provide the pick-up and transfer of coating liquid 12 in stage thereof, the coating apparatus comprising: 

the desired amount. Hydraulic cylinders 96 are con- a reservoir structure for receiving liquid coating com- 

tracted to pivot the apparatus about rod 90 and bring positions; 

applicator roller 16 into light surface contact with blan- 55 a cylindrical pick-up roller adapted to receive on its 

ket cylinder 108 of the press. The contact pressure is surface coating composition from said reservoir 

limited by presetting the position of stop bolts 104, 105 structure as it rotates; 

in their respective sleeves 106, 107, to engage the end a cylindrical applicator roller mounted to rotate with 
frame 81 of the press at the desired position. This pre- its surface contacting the rotating surface of said 
vents undue pressure on and consequent damage to the 60 pick-up roller so as to transfer liquid coating corn- 
surface of the blanket cylinder 108. The various drive position from the pick-up roller to the applicator 
motors for the apparatus are activated to drive the rol- roller, 

lers etc. at the desired speed to match that of the press. drive means for rotatably driving at least one of said 

Coating liquid 112 is picked up from trough 18 by pick- pick-up roller and said applicator roller; 

up roller 14, metered by rod 40, transferred to applica- 65 releasable mounting means to mount said apparatus 

tor roll 16 by surface contact therewith, and thence adjacent the blanket cylinder of said final printing 

similarly to the blanket cylinder 108 of the press to coat stage of said printing press, said mounting means 

sheets printed by and issuing from the downstream end being effective to secure the apparatus to the press 
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and including control means for moving the appli- roller and the applicator roller, to vary the surface 

cator roll independently of said blanket cylinder so contact pressure therebetween, 

that the blanket cylinder remains in engagement 5. The apparatus of claim 1 wherein the releasable 

with said impression cylinder, between a first, op- mounting means is a pivotal mounting means compris- 

erative position in which said applicator roll is in 5 m S * lower pivot mount for releasably attaching to a 

engagement with the blanket cylinder of the final lower part of the frame of the printing press, said lower 

printing stage of said press and a second, inopera- P ivot n* 01 " 1 * being disposed below the pick-up roller 

tive position in which said applicator roll is disen- *PPlfcator roller, and an upper mount for releasable 

gaged from said blanket cylinder, said control attachment to a higher part of the frame of the printing 

means constituting means permitting said final 10 P ress » ^ "PPer mount being disposed above the appli- 

stage optionally to be used as a printing stage and < ? t ° r rol } er J 1 * 1 . ^P 1 ™ 1 ^ * length adjustable linkage, 

as a coating stage length of said linkage being adjustable in a direction 

2. The apparatus of claim 1 further including a meter- t0Wards a " d awa * f r0m * e e " d ^ P rintin S ^ t0 
ing roUer mounted adjacent to the surface of the pick- M " P£° f *™ I ^ P? ntm S 

composition ; to transfer to jhe applicator roller, said with Ae blanket cylinder of said printing press, 

metering roller being adapted to limit the quantity of 6 . a ^ of claim s &!> inc}u %£ e an ^j^. 

coating composmon earned by the pick-up roller. ab i e stop means mount ed on the upper part thereof, 

3. The apparatus of claim 2 wherein the metering 20 adapted to engage the end frame of the printing press to 
roller is positionally adjustable, towards and away from limit the pivoting movement of the apparatus towards 
the pick-up roller. the end of the printing press when the applicator roller 

4. The apparatus of claim 3 including adjustment is brought into contact with the blanket cylinder 
means for adjusting the relative positions of the pick-up * * * * * 
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[57] ABSTRACT 

A varnishing unit for applying varnish in a strip of 



selected width on a sheet carried on the impression 
cylinder of a printing press distinguished by use of a 
plurality of adjustable varnish blocking rollers arranged 
adjacent a fountain roller between a varnish trough and 
a metering nip formed between a metering roller and 
the fountain roller. The blocking rollers are hard sur- 
faced and of relatively small diameter, and are secured 
to the frame by arms located at the respective ends of 
each roller. Each blocking roller is individually adjust- 
able between (a) a position in which it forcibly indents 
the surface of the fountain roller so as to substantially 
cut off the flow of varnish to the metering nip, in the 
region of width controlled by the blocking roller and 
(b) a position withdrawn from the surface of the foun- 
tain roller to permit passage of a strip of varnish in the 
controlled region to the metering nip and thence via 
intermediate rollers to the varnishing cylinder. The 
arms can be differentially adjusted so that the flow of 
varnish may be blocked off at one end of the roller but 
not at the other to achieve a varnish strip of a width 
which is less than the length of the blocking roller. 
Furthermore, the arms on which the blocking rollers 
are mounted are slidable on a cross beam which extends 
parallel to the fountain roller to permit adjustment of 
the position of the region controlled by the blocking 
roller. 



4 Claims, 5 Drawing Figures 
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resilient surface layer 16 and is rollingly engaged by a 

VARNISHING UNITS ON PRINTING PRESSES hard-surfaced metering roller 20 to form a metering nip 

22. The metering roller 20 includes means 21 for adjust* 

When printing pages requiring a glossy finish, as is ing the degree of indentation of the metering roller 
common in many of today's magazines and catalogues, 5 upon the fountain roller. The degree of this indentation 
a varnish must be applied to the printed sheet to provide determines the thickness of the film of varnish 23 which 
the gloss. As is well known in the art, varnish is trans- will cling to the fountain roller 13 on the downstream 
ferred through a series of rollers to a varnishing cylin- side of the metering nip 22. 
der, which rollingly engages an impression cylinder to Downstream of the metering nip 22, the fountain 
transfer the varnish to the printed matter carried by the 10 roller 13 is engaged by a hard-surfaced distributor roller 
impression cylinder. However, a problem has arisen 30. The distributor roller 30 accepts the film of varnish 
when sheets of various size are sought to be varnished. from the fountain roller 13 and in turn transfers the film 
There has not been a satisfactory way to use a single to a form roller 31 having a resilient surface layer 32, 
varnishing unit to apply varnish to sheets of different which is mounted for rolling engagement with the dis- 
width, or to apply varnish in a strip of a desired width IS tributor roller 30. The form roller 31 in turn transfers 
and location on a sheet the film of varnish to a varnishing cylinder 33, which is 

It b, accordingly, an object of the present invention driven by a press drive 34. The varnishing cylinder 33 is 
to provide a varnishing unit for a printing press which arranged for engagement with a sheet of printed matter 
can be used to apply varnish to printed sheets of various (not shown) carried on a conventional impression cylin- 
width or in a strip of desired width and location. It is a 20 der 35, shown symbolically, so that the film of varnish 
related object to provide a varnishing unit in which the carried by the varnishing cylinder 33 is applied to the 
working areas of the rollers which transfer the varnish sheet Slippage occurs between rollers 13 and 30, 
to the varnishing cylinder can be quickly and easily In carrying out the present invention, a plurality of 
adjusted. A further object lies in the provision of an varnish blocking rollers 40 are arranged adjacent the 
adjustable width varnishing unit which is both econom- 25 fountain roller 13 between the varnish trough 10 and the 
ical and simple to make and operate. metering nip 22 when viewed in the direction of rota- 

More specifically, it is an object of the present inven- tion of the fountain roller. The blocking rollers 40 are 
tion to provide blocking rollers which are adjustable hard surfaced and of relatively small diameter in com- 
both endwise and in skewed engagement with a foun- parison with the fountain roller 13. The blocking rollers 
tain roller to selectively control the working areas of 30 40 are mounted to the frame 11 and have adjusting 
the fountain roller, its metering roller, and other rollers means for individual adjustment of each blocking roller 
which carry the varnish eventually transferred to the between (a) a position in which the blocking roller 
varnishing cylinder for application to the printed mat- forcibly indents the resilient surface of the fountain 
ter. roller to substantially cut off the flow of varnish to the 

Other objects and advantages of the invention will 35 metering nip 22 in the indented region of the fountain 
become apparent upon reading the attached detailed . roller, and (b)a position in which the blocking roller 40 
description and upon reference to the drawings in is withdrawn from engagement with the fountain roller 
which: 13 to permit a passage of a film of varnish on the section 

FIG. 1 is a vertical cross-sectional view taken gener- of the fountain roller which is potentially engageable 
ally along line 1—1 in FIG. 2 showing a varnishing unit 40 with the blocking roller 40. This film of varnish travels 
embodying the present invention; through the metering nip 22 and is eventually trans- 

FIG. 2 is a plan view in partial section taken generally ferred to the varnishing cylinder 33 for application to 
along line 1—1 in FIG. 1; the sheet on the impression cylinder 35. Thus, each 

FIG. 3 is a fragmentary section taken along line 3—3 blocking roller 40 defines a controlled region of width 
of FIG. 2 showing a scraper blade forming part of the 45 on the fountain roller for the transmission of varnish, 
present invention; More specifically, each blocking roller 40 is journaled 

FIG. 4 is a partial plan view, similar to the view in at its respective ends by a pair of arms 42. These arms 42 
FIG. 2, showing a blocking roller adjusted to permit are secured to a cross beam 44 through brackets 46, the 
varnish to be transmitted only over a narrow width on cross beam 44 being secured to the frame 11 and extend- 
the fountain roller; and SO ing parallel to the fountain roller 13. Each bracket 46 

FIG. 5 is a fragmentary section taken along line 5 — 5 mounts an arm adjusting mechanism 50 which includes 
in FIG. 4 showing the blocking effect of the blocking a threaded screw 51 having a knob 52 and a collar 53. 
roller. The threaded screw 51 engages the internal threads of a 

While the invention will be described in connection bore in each arm 42, while the collar holds the screw 
with a preferred embodiment, it will be understood that 55 captive in the bracket By rotating the knob 52, and thus 
there is no intention to limit the invention to the con- either screwing the thread 51 into or out of the threaded 
struction shown but,, on the contrary, but it is intended bore in the arm 42, the blocking roller can be either 
to cover the various alternative and equivalent con- moved into engagement with, or away from, the foun- 
structions included within the spirit and scope of the tain roller 13. As shown in FIG. 5, the arms may be 
appended claims. 60 adjusted so that the blocking roller 40 forcibly indents 

Turning now to FIG. 1, there is shown a typical the surface of the fountain roller 13 so that the flow of 
varnishing unit having a trough 10, supported by a varnish is substantially completely blocked off, with the 
frame 11, for holding the varnish supply 12, and a foun- intercepted varnish simply dripping back into the 
tain roller 13 which is partially immersed in the varnish trough. 

supply so that, upon rotation of the fountain roller 13 by 65 Because no varnish will be carried on the resilient 
a slowly rotating driving means 14, the entire sub- surface 16 of the fountain roller 13 which is indentedly 
merged length of the fountain roller 13 will be coated engaged by a blocking roller 40, the region or zone of 
with varnish. The fountain roller 13 is provided with a the fountain roller 13 which does not transmit a film of 
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varnish can be varied by selective engagement of a which engages the fountain roller 13, the varnish strip 
blocking roller. Thus, the width of the film of varnish, which is carried by the fountain roller can be varied to 
and the active regions of the rollers over which it is any length less than the length of the blocking roller, 
transmitted, can be adjusted so that a film of varnish is It will be apparent that the objects of the invention 
applied to only a selected portion of the varnishing 5 have been amply fulfilled. The blocking rollers 40 
cylinder 33. mounted on slidable adjustable arms 42 and brackets 46 

Also in keeping with the present invention, each permit a strip of varnish of a selected width to be car- 
bracket 46 is clamped to the cross beam 44 with a screw ried by a selected region of the fountain roller for apph- 
54. With these clamping screws 54 loosened, the brack- cation to a sheet of printed material earned by the inl- 
ets 46 and their corresponding arms 42 can be shifted 10 pression cylinder. 

along the cross beam 44 to achieve endwise adjustment I claim: t r 

of each blocking roller, thus permitting endwise adjust- 1. A varnishing unit for applying varnish ra a strip of 
ment of the position of the region controlled by the selected width on a sheet carried on the impression 
blocking roller for control of the flow of varnish to the cylinder of a printing press comprising, in combination, 
surface of the varnishing cylinder. The present device a frame, a varnishing cylinder arranged for engagement 
thus permits a strip of varnish of selected widtih to be " with the sheet on the impression cylinder, a varnish 
carried at a selected position on the fountain roller for trough, a resiliently surfaced fountain roller, driving 
eventual transmission to the impression cylinder of a means for slowly rotating the fountain roller in the 
printing press. varnish in the trough, a hard surfaced metering roller in 

In practicing the invention, a scraper blade 60 en- rolling engagement with the fountain roller to form a 
sases the metering roller 20 on the downstream side of 20 metering nip, means for adjusting the degree of indenta- 
the nip 22 to scrape off varnish which clings to the tion of the metering roller upon the fountain roller 
metermg roller 20, returning it to the trough 10. The thereby to determine the thickness of the tfilm of varnish 
scraper blade 60 allows the metering roller 20 to act on which cling$ to the fountain roller on the downstream 
the fountain roller 13 without affecting the varnish-free side of the nip, a scraper blade on the metering rolkr on 
areas of the fountain roller, as any residual varnish has 25 the downstream side of the nip for scraping off the 
been substantially removed from the metering roller. As varnish which clin^ to the metering roUer for return 
yst seen in FIG. 3, the resilient scraper blade 60 is held thereof to the trough a hard surfaced chstnoutor roller 
# arms 62, which are in turn held in adjustable brackets in engagement with the fountain roller downstream of 
M mounted on the cross beam 44. The arms 62 are the nip for accepUng the film of varnish^ a resilient form 
Mounted for movement within the bracket 64 in an 30 roller in rolling engagement with the i distributor roller 
klijusting device 65 similar to that disclosed at 50 with for transferring the film to the varnishing cylinder, and 
;cespect to the arms which hold the blocking rollers. The a plurality of varnish blocking rollers arranged adjacent 
"adjustability of the radial position of the scraper blade the fountain roller between the trough metering 
permits the blade to be moved in concert with the me- nip, the blocking rollers bemg hard-surfaced and of 
Jlring roller 20, as the metering roller is moved to vary 35 relatively small diameter, means including arms at the 
the degree of its indentation upon the fountain roller, respective ends of each roller and secured to the frame 
%toich varies the quantity of varnish carried by the for supporting the blocking rollers end to end so that 
fountain roller each defines a region of width on the fountain roller for 

^The scraper blade 60 transmits the varnish scraped control of varnish flow, the arms having adjusting 
m the metering roller 20 back into the varnish trough 40 means for individual adjustment of each blocking roller 
lie through a return channel 66, which is held by the between (a) a forcibly indented position on the surface 
brms 62 Similarly to the brackets 46 disclosed in con- of the fountain roller sufficient to substantially cut off 
function with the blocking rollers, brackets 64 are also the flow of varnish to ^the metering nip m ^region of 
Sdable along the length of the cross beam 44. Each width controlled by the blocking roller and (b) a with- 
Sacket 64 has a clamping screw 68 which, when a 45 drawn position permitting passage of a strip of varnish 
Spsired position of the slidable bracket 64 is reached, in the controlled region to the metering nip a^d thence 
%Zn be tightened to securely hold the scraper blade in its to the varnishing cylinder, he acting means at each 
desired tuition. A single scraper blade which extends end of a blocking roUer te^etentot\y adjustable 
over the fixll length of the metering roller is preferred so that flow of varmsh may be block * * ooeeri ° f 
although multiple scraper blades may be employed if the blocking roller but not a the P**^*?* 
desired, one corresponding to each blocking roller. The 50 achieve a varnish strip of a width which is less than the 
removal of the excess varnish on the metering roller by length of the blocking roller. 

the scraper blade insures that no varnish can be recircu- 2. The combination as claimed in claim 1 m which the 
lated on die on the metering roller back to the metering frame of the press has a cross beam extending paralle I to 

the fountain roller, the supporting arms bemg shdably 
In keeping with the invention, each arm adjusting 55 mounted on the cross beam to achieve endwise ^adjust- 
mechaiusm I) can be independently manipulated so that ment of each blocking ro ler thereby ^o adjust the rpc*- 
one end of its corresrx>nding blocldng roller 40 forcibly tion of the region controlled by the blocking roller for 
m^en* the s^ac^ffiountain roller 13 to block off, control of flow of varnish to the surface of the varnish- 
at that end, the flow of varnish to the metering nip 22, ing cylmder. m 
while the other end of the blocking roller is withdrawn 60 3. The combination as claimed m claim 1 ™ which the 
from the fountain roller 13 by its arm adjusting media- scraper blade extends over the full length of the meter- 
nism 50. This is best shown in FIG. 4 and allows for a ing roller. 

strip of varnish of a width less than the length of the 4. The combination as d™?™**™ *™™ h £ 
blocking roller 40 (indicated by the cross-hatching in adjustable brackets are provided for mounting the 
FIG if tobe transferred by the fountain roller 13 to, 65 scraper blade, the adjustable brackets being mounted 
eventually, the varnishing cylinder 33 for application to upon the cross beam and having provision for adjust- 
a sheet on the impression cylinder 35. Thus, by selec- ment with respect thereto. ^ ^ ^ 
tively adjusting the portion of a blocking roller 40 
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[57] ABSTRACT 

To provide access to an ink application roller (11) lo- 
cated circumferentially about the plate cylinder (1) and 
behind another ink application roller (10% the inner one 
(11) of the ink application rollers is secured to an inner 
support plate (14) which is ptvotable together with an 
outer support plate (13) about a bushing of a bearing 
(21) retaining a milling roller of the ink train, the outer 
plate additionally supporting other ink distribution rol- 
lers (7, 8) receiving ink from an ink supply roDer (3), so 
that the entire roller train (B) formed by the ink distri- 
bution rollers (7, 8) and the inner one (11) of the ink 
application rollers can be tipped out of engagement 
position to thereby provide access to those rollers 
which are located behind the milling roller (9). The 
system is particularly applicable for a double-parallel 
ink train arrangement in which the respective ink distri- 
bution rollers and application rollers are physically 
located behind another ink train (A) formed by another 
roller system (4, 5, 6). 

5 Claims, 2 Drawing Figures 
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inner rollers can be relatively adjusted in their position 

ROLLER TRAIN STRUCTURE FOR USE WITH without requiring disassembly of the outer rollers. 

PRINTING MACHINE The system can be used in inking systems both for 

offset as well as for raised-letter presses which have 
The present invention relates to a roller train struc- 5 dual or multiple path ink trains. The system further has 
ture which can be applied against a plate cylinder of an the advantage that the pivoting arrangement can be 
offset printing machine or a raised-letter press printing easily adjusted by pivoting against a stop so that the 
machine, and more particularly to a holder structure positioning of the rollers, after service work* for exam- 
suitable for an ink roller train. pie on the inner rollers, and after re-positioning, will he 

10 retained as controlled, without renewed re-adjustment 
BACKGROUND 0 f the position of outer rollers, which have been tipped 

Roller trains, particularly to distribute ink in the ink- o r pivoted out of their normal position. Placement of 
ing system of a printing machine, frequently use a phi- ^e outer rollers with respect to other rollers or cylin- 
rality of rollers which are so arranged that some rollers of the system which have bearings fixed in a frame 

hide other rollers thercbeneath, so that access to the 15 ^us is simple, 
inner ones of the rollers is impaired. In some structures, DRAWINGS 

it is desirable to permit movement of rollers towards or w ^ 

away from another engaged roller. British Pat No. £K3. \ » » schematic side view of a portion of the 
1,422,421 describes an inking system in which a plate roller train of an inking system, dhistratmg those parts 
cylinder is inked by a plurality of ink application rollers. 20 whjch ™ to P^ te of a ^ ?5 sct 

The ink application rollers, in turn, receive ink over two P™* 11 * ™dun*. with the rollers in engaged position; 

thatitisdi^ 

sembling the entire roller tram, and [particularly without fofmin Qf J m ^ ^ te ^ m accordance 
disassembling the rollers which hide the inner ones, or w whh ^ 8tructore . ^ ink supp i y 

the ones covered thereby. Thus, maintenance and/or tem it8elf h generally known, and thus not shown in 
exchange of some of the rollers beneath outer ones is mQS t ^ % ^ ink dcrivcd from Ac mk b 
difficult, time-consuming, and expensive. applied toanink roller 3 and then applied over distribu- 

THE INVENTION tion rollers 4 and 5 to an application roller 6 which 

. . . . .35 provides ink for the plate cylinder 1 This ink train is 
It is an object to provide a roller tram which permits Ubc|ed ink train A As shown> ^ ink train is m cont inu- 

disassembly or adjustment of any one of the rollers ous rolling engagement with the plate cylinder 1. 
thereof, even though the particular roller may be hid- A train Bis in rolling contact with the ink 
den beneath or behind another one, and without disas- roller 3 j,^ ro]!er 3 j^y ^ a m iHi a g roller, and ink is 
sembling the outer or covering roller, or roller set or 40 applied to further ink rollers 7 and 8, and from there on 
group. a milling roller 9. Two secondary application rollers 10, 
Briefly, a first bearing plate is provided, secured to an \i are i n engagement with the milling roller 9 which, 
outer roller which is maintained in position. The first together with the application roller 6, provides for uni- 
bearing plate can be pivoted or tilted or rocked about f orm inking of the plate cylinder 1. 
the axis of rotation of this outer roller. At least one 45 Th e secondary ink application roller 11 is positioned 
roller is retained in the first bearing plate, and in surface inwardly of the rollers 7, 8, 9 and 10, and is therefore 
engagement with the outermost roller. The bearing hidden behind the rollers. Roller 11 may be termed an 
plate, further, retains a second bearing plate thereon, inner roller, and access thereto is impeded by the other 
which is relatively rotatable with respect to the first rollers as well as by the milling roller 9. Thus, the sec- 
one, the second bearing plate supporting at least one 50 ondary roller 11 cannot be serviced or exchanged or 
inner roller. Positioning control elements are provided adjusted without removing the outer rollers 8, 9, 10 and, 
secured to the first bearing plate and defining the posi- preferably, also roller 7, which together impede access 
tion of the second bearing plate, and the relative posi- to the roller 11. Roller 10, of course, can readily be 
tion of the roller or rollers secured thereto. The first exchanged and serviced, and its adjustment position 
bearing plate also has positioning elements associated 55 easily controlled by an adjustment element 12, for ex- 
therewith, permitting rocking or pivoting of the first ample a pneumatic or hydraulic cylinder-piston ar- 
bearing plate about the axis of rotation of the outermost rangement, which permits engagement and disengage- 
rollcr to such an extent that, thereby, the inner rollers ment of the cylinder 10 with the surface of the plate 
which arc secured to the second bearing plate become cylinder 1. 

accessible. 60 In accordance with the invention, the milling roller 9 

The roller train has the advantage that those rollers is secured in bearings 21 in the side walls of the machine 

which, in normal operation, are not readily accessible (not shown), and thus fixed in position. A first, or outer 

still can be removed or reached without substantial plate 13 is provided, rotatable or pivotable about the 

disassembly time, since it is no longer necessary to disas- bearing bushings of the milling roller 9. The outer, or 

semble the outer rollers in order to reach, for example, 65 first bearing plate 13 is used to receive the bearings of 

an inner one for replacement because of wear, or for the rollers 7 and 8. Additionally, plate 13 supports a 

maintenance, or for adjustment. Further, the system is second, or inner bearing plate 14. The second or inner 

particularly simple to service and to adjust since the bearing plate 14 is rotatable relative to the outer or first 
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plate 13 about the axis of rotation of the milling roller 9, 
for example about the outer bearing bushing thereof. 

A similar arrangement, the mirror image of that de- 
scribed, is located at the other axial ends of the rollers. 
The bearing plate 14, located at the end faces of the 
milling roller 9 receive the*bearings for the secondary 
ink application roller 11. To properly position the sec- 
ondary ink application roller 11 in the desired location 
on the plate cylinder, bearing plate 13 has a positioning 
element 15 associated therewith, for example a hydrau- 
lic or pneumatic piston-cylinder positioning element 
secured on plate 13, which permits lifting the bearing 
plate 14 and with it the secondary application roller 11 
off the plate cylinder 1 or, alternatively, in engagement 
therewith; positioned movement of the positioning ele- 
ment 15 coupled to the inner bearing plate 14 is indepen- 
dent of rocking or pivoting movement of the outer 
bearing plate 13 which carries element 15. 

The bearing plate 13 can be pivoted together with the 
bearing plate 14 by a further positioning element 
formed by components 16, 17, 18, 19 to pivot the outer 20 
bearing plate 13 in clockwise direction about the milling 
roller 9 so that, in a limiting position, the bearing roller 
11, and its adjustment position, is readily accessible — 
see FIG. 2. This permits, for example, removal of ser- 
vicing of the roller 11 without the necessity of disa 
bly of any one of the other rollers of the system. 
The locating arrangement for the outer, or first plate 
Q3 includes a guide rod 16 which is pivotably linked to 
the bearing plate 13 with one end thereof. The other 
^ind of the guide rod 16 is threaded and is guided in a 
tyotatable holder 17 which is fixed in position, for exam- 
ple on the frame (not shown) of the machine. Adjust- 
ment or positioning nuts 18, 19 are threaded on the 
Uguide rod 16 at both sides of the holder 17 so that the 
-position of the guide rod 16 can be predetermined. 
J Operation: To carry out maintenance work, nut 19 is 35 
^loosened and, upon rotation of holder 17, the first or 
gputer plate 13, and with it the inner plate 14, is rocked 
"from the position shown in FIG. 1 to the position shown 
s in FIG. 2, where the secondary ink application roller 11 
Qjs readily accessible. After carrying out the necessary 40 
^maintenance work on the secondary ink application 
^roller 11, for example exchange, finishing of the surface 
Mhereof, or the like, and while the roller train is in the 
.position of FIG. 2, the position of the adjustment nut 19 
r ^ re-established. This insures that the roller 7 will, upon 45 
Lchange-over to the position of FIG. 1, have the same 
distance or engagement pressure with respect to roller 3 
r "which it had prior to pivoting the entire system from 
the position of FIG. 1 to the position of FIG. 2. 

Individual fine adjustment of the ink application rol- 
ler 11 is carried out by an adjustment button 20, associ- 
ated with the, preferably pneumatic, lifting or disen- 
gagement device 15. As can be seen in FIGS. 1 and 2, 
the position of the secondary ink application roller 11 
with respect to the plate cylinder, once determined by 
the adjustment knob 20, is not changed when the plates 
are pivoted about the bearing 21 of the milling roller 9. 
This substantially simplifies adjustment of the second- 
ary ink application roller 11, and hence results in sub- 
stantial saving of time. Further, adjustment or mainte- 
nance work on the roller 8 of the roller train B is simpli- ^ 
fied since this roller also becomes freely accessible 
when the roller train is pivoted or tipped into the posi- 
tion shown in FIG. 2. Roller 8, likewise, can be readily 
exchanged or its radial position adjusted, as well 
known, for example by an eccentrically located bearing 65 
or the like. 

Roller train A has been shown in its simplest standard 
form; it, of course, can also be constructed similarly to 
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the roller train B, with dual support plates, merely in 
form of a right-for-left reversed mirror image. 

Various changes and modifications may be made 
within the scope of the inventive concept 

I claim: 

1. In combination with a printing machine having a 
plate cylinder (1), 

an ink train system having 

an ink distribution roller means (7, 8); 

two application rollers (10, 11) positioned in circum- 
ferentially offset location about the circumference 
of the plate cylinder, whereby one roller (11) will 
be located behind the other roller and thereby form 
an inner roller (11) of the ink train system; 

an ink transfer roller (9) in engagement with both said 
application rollers (10, 11), and further in engage- 
ment with the ink distribution roller means (7, 8); 

and bearing means (21) locating the ink transfer roller 
in a fixed position on a frame of the machine, 

comprising, 

a first outer support plate (13) pivotally mounted to 
pivot about the axis of rotation of said bearing 
means (21), said first outer support plate securing 
thereon the ink distribution roller means (7, 8); 

a second, inner support plate (14) pivotally mounted 
to pivot about the axis of rotation of said bearing 
means independently of pivoting movement of said 
outer support plate, said second, inner support 
plate securing thereon the inner roller (11); 

first operating means (16-19) coupled to the first 
outer support plate (13) to effect and control pivot- 
ing movement thereof about the axis of rotation of 
the transfer roller (9); 

and means to render the inner application roller (11) 
accessible from behind the outer application roller 
(10) including second operating means (15, 20) 
coupled to the second, inner support plate (14) and 
secured to the first outer support plate (13) to con- 
trol relative positioning of the inner roller (11) with 
respect to the plate cylinder (1) while permitting 
rolling movement about the circumference of the 
transfer roller (9) upon pivoting or tipping the first, 
outer plate (13) about the axis of rotation of the 
transfer roller under command of said first operat- 
ing means. 

2. System according to claim 1, wherein said ink train 
system further includes an ink supply roller (3) and 
roller elements (4, 5, 6) applying ink from the ink supply 
roller (3) to the plate cylinder, 

and wherein said ink distribution roller means (7, 8) 
comprises an ink distribution roller (7) in engage- 
ment with said distribution roller (3) when said 
outer plate (13) is pivoted for engagement position 
of the respective ink distribution roller (7) and said 
ink supply roller (3) with each other. 

3. System according to claim 2 wherein said transfer 
roller (9) comprises a milling roller. 

4. System according to claim 1, wherein said ink train 
system includes an ink supply roller (3); 

and wherein said first operating means comprises 
adjustable means (17, 18, 19) positioning the ink 
distribution roller means (7, 8) with respect to said 
ink supply roller (3) in predetermined location. 

5. System according to claim 4, wherein said adjust- 
able means comprises a stop means (18, 19) cooperating 
with a fixed stop (17) located on the frame of the ma- 
chine to position the rollers moved upon pivoting 
movement of the outer plate with respect to the ink 
supply roller and said plate cylinder in predetermined, 
adjusted location. 

***** 



o 

m 
m 



33 



United States Patent m 

Simeth 



[ii] 4,399,767 
[45] Aug. 23, 1983 



[54] VARNISHING UNIT IN THE DELIVERY 

UNIT OF A SHEET-FED ROTARY PRINTING 
PRESS 

[75] Inventor: Clans Simeth, Offenbach am Main, 
Fed Rep. of Germany 

[73] Assignee: M.A.N.-Roland Druckmaschinen 
Aktiengesellscbaft, Fed. Rep. of 
Germany 

[21] App1.No.: 386,656 

[22] Filed: Jon. 9, 1982 

Related U.S. Application Data 

[63] Continuation-in-part of Ser. No. 374,15a May 3, 1982, 
abandoned. 

[30] Foreign Application Priority Data 

May 6, 1981 [DE] Fed. Rep. of Germany 3117855 

[51] Int CU B05C 11/00 

[52] US. CI 118/46; 101/232; 

118/236; 118/239; 118/249 

[58] Field of Search 118/46, 236, 239, 249; 

1 1 101/232 

[56] References Cited 

U.S. PATENT DOCUMENTS 

3,931,791 1/1976 Preuss et al 118/236 

FOREIGN PATENT DOCUMENTS 

1930317 1/1970 Fed. Rep. of Germany . 
2020584 2/1972 Fed. Rep. of Germany . 
2345183 8/1974 Fed. Rep. of Germany . 

Primary Examiner—Evan K. Lawrence 



Attorney, Agent, or Firm— Leydig, Voit, Osann, Mayer 
& Holt, Ltd. 



[57] 



ABSTRACT 



An apparatus for varnishing a sheet being fed from a 
sheet fed printing press into a delivery unit, the sheet 
being conveyed by an endless loop conveyor made up 
of a pair of laterally spaced conveyor chains. Cross 
members extend between the chains at regular intervals 
carrying grippers for the leading edge of successive 
sheets. The chains are guided to form a delivery run and 
a return run spaced apart and generally parallel to one 
another. An applicator cylinder is journalled between 
the runs having an axial length which is shorter than the 
lateral spacing between the chains. A plate cylinder 
journalled in the frame outside of the return run is in 
rolling engagement with the applicator cylinder for 
supplying a varnish film thereto. A backing cylinder 
journalled in the frame outside of the delivery run is in 
rolling engagement with the applicator cylinder. The 
circumference of the cylinders equals the spacing be- 
tween successive cross members and grippers. The ap- 
plicator, plate, and backing cylinders have respective 
longitudinal grooves sufficiently large to provide free 
passage for the cross members and associated grippers. 
The cylinders are driven synchronously with the con- 
veyor chains so that a sheet passing on the grippers is 
engaged between the applicator and backing cylinders 
for application of varnish to the sheet. The conveyor 
speed is less than the press speed in a predetermined 
ratio. The cylinders have a diameter less than the diame- 
ter of the cylinders in the associated press unit in the 
same ratio. 

10 Claims, 5 Drawing Figures 
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description and upon reference to the drawings in 
VARNISHING UNIT IN THE DELIVERY UNIT OF which: 

A SHEET-FED ROTARY PRINTING PRESS FIG. 1 is an elevational view, somewhat diagram- 
matic, of a delivery unit for a printing press incorporate 

This application is a continuation-in-part of applica- 5 ing provision for varnishing in accordance with the 

tion Sen No. 374,150, filed May 3, 1982, abandoned. present invention. 

It is known to modify a damping unit in the last print- FIG. la is a partial top view of the delivery unit 

ing unit of a printing press to apply varnish to a printed shown in FIG. 1 looking down along the line la—] a 

sheet. It is also known to use a separate varnishing unit therein. 

in the path of the sheets being conveyed from the print- 10 FIG. lb is a fragment showing free passage of cross 

ing press to the delivery unit. member and grippers in the return ran. 

German Pat. No. 2,020,584 shows application of var- FIG. 2 is an enlarged view of a portion of FIG. I. 
nish by the dampening unit of the last printing unit, by FIG* 3 is a further enlargement showing the provi- 
a varnishing unit on the last blanket cylinder and by a sion for throw-ofTof the backing cylinder and the simul- 
varnishing unit on a separate sheet guide cylinder. In 13 taneous insertion of a sheet guide segment, 
each case, however, varnishing is at the expense of the While the invention has been described in connection 
last printing unit in the press which must be cut out or w ^ a preferred embodiment, it will be understood that 
modified. An additional printing unit for the application * do not intend to be limited to the particular embodi- 
of varnish downstream of the last ink printing unit re- ment shown but intend, on the contrary, to cover the 
quires two additional transfer stations, which is quite 20 various alternative and equivalent constructions in- 
costly in addition to complicating the construction and eluded within the spirit and scope of the appended 
maintenance of the machine. claims. 

German Pat. No. 2,345,183 describes a varnishing Turning now to FIG. 1 of the drawings there is 

unit which is mounted in the delivery unit instead of in sn <> w n> diagrammatic form, a lithographic printing 

the printing unit. However this requires an additional 25 P™? 8 umt 10 havm S thc P Iate 11, blanket 

sheet transfer comprising a transfer and take-ofT drum Wlncer 12 and impression cyhnder 13. This unit, either 

with grippers and control means. Again, the machine is ^ °. r ,n with P^eding press units, 

quite complicated and costly achieves printing on at least one side of the sheet, the 

German Pat. No. 1,930,317 teaches the possibility of , n ^ bdn * indicated **J: The P rintin S » nit »° dis " 

conveying printed sheets through a numbeYof printing 30 H mt0 a ™£* or "T™ '"r 

units successively in one gripper operation by means of ™ tpU < dmm ^ ™ e «™*°r » formed of a pair of 

a transportation system cwLg of chains, grippers la *^ ly »^*J*»< J°°ps of conveyor chain 23 

and guides. However this is a clstly system siiK ZTa^^L^ ^ t™* 5* 

t_ • « , . . J J . c . chains being guided between the drums along guide 

^hT"* 7 r I ° f ^ ™' 35 rails 24 <** ■*» FI °- 2). Extending between the Sops 

chine to enable the empty ran of the transportation rf chain 33 „ cross m ^ mbers ^ ^ hich are d \ t 

sy tern to be returned teneath the printing units. , ^ ^ entjre , h of ^ ^ ^ 

It is, accorduig y, an objec of the present invention cross members carrying pai „ of x which grip 

to proviae a simp e ana readily accessible arrangement ^ transport thc of 

successive sheets. 

for accurate-register varnishing which can be mcorpo- 40 Thc conveyor chaills are support ed to form a re i at ively 
rated in the delivery unit of the sheet fed printing press straight and parallcI delivcry run „ leadi ffom ^ 
without any appreciable expense m terms of space and press unit to the iJe p ^ an idlc or return fUn 28 
material, while the printing units of the machine are not In accordance with the present invention an applica- 
required to be modified or disabled and hence are al- tor C yii nder is journalled in the frame 30 of the delivery 
ways available for printing. It is a related object to 45 ^ between the runs 27, 28 and having an axial length 
provide means for achieving accurate-register varnish- which is shorter than the IateraJ spac i ng between the 
ing which does not require the use of auxiliary transfers chains. A plate cylinder journalled in the frame outside 
by transfer drums of the like and during which the Q f the return run 28 is in rolling engagement with the 
varnishing takes place as a sheet follows a straight line applicator cylinder. A backing cylinder is journalled in 
conveyance path. 50 the frame outs j de Q f the delivery run 27 for rolling 

It is more particularly an object of the invention to engagement with the applicator cylinder. The circum- 
provide a varnishing means for use in a delivery which ference of the plate cylinder, applicator cylinder and 
employs a minimum number of parts, which is easily backing cylinder is the same and equal to the spacing 
installed and serviced with convenient access, and between successive grippers or cross members. At least 
which is capable of being economically installed in new 55 the applicator cylinder has a longitudinal groove of 
delivery units or, on a retrofit basis, in units already in sufficient size to provide free passage for the cross mem- 
the field to provide the advantages of varnishing at bers and their associated grippers. The cylinders are 
lowest possible cost. driven in synchronism with the conveyor chains so that 

It is still another object of the present invention to a sheet passing on the grippers is engaged between the , 
provide a device of the type described which is highly 60 applicator and backing cylinder for application of a film 
compact, a device in which both the delivery run and of varnish to the face of the sheet, 
return run of the conveyor have free passage through a Thus, referring to FIGS. 1 and 2, an applicator cylin- 
groove in the applicator cylinder without necessity for der 31 is journalled in the frame 30 of the delivery unit 
any special synchronizing means, and in which the cyl- between the runs 27, 28, the applicator cylinder having 
inders are so arranged as to facilitate impression adjust- 65 an axial length which is shorter than the lateral spacing 
ment and throw off. between the chains (see FIG. la). For furnishing a film 

Other objects and advantages of the invention will of varnish to the applicator cylinder a plate cylinder 32 
become apparent upon reading the attached detailed is provided, the cylinder being journalled outside of the 



4,399,767 

3 4 

return run 28. For applying back up as the sheet is en- site ends of the cylinders. Slight rocking movement of 
gaged by the applicator cylinder, a backing cylinder 33 the sleeve 52 increases, or decreases, the impression of 
is located outside of the delivery run 27. the plate cylinder with respect to the applicator cylin- 

A varnish fountain 34 acts as a source of varnish for der, while rocking the eccentric sleeve 53 of the back- 
the plate cylinder 32. The plate cylinder 32 carries 5 ing cylinder, on the other hand, provides independent 
plates (not shown) which accurately determine the area control of the impression between the backing and ap- 
of the applicator cylinder to which varnish is supplied plicator cylinders. 

which, in turn, determines the area over which varnish In accordance with one of the detailed aspects of the 
is applied to the sheet S. The cylinders have respective present invention the backing cylinder 33 is mounted 
shafts 37, 38 and 39. As stated, the circumference of 10 upon a swingable throw-off linkage for swinging be- 
each of the cylinders is equal to the spacing L of the tween a working position in which the backing cylinder 
successive grippers and cross members. The cylinders is in engagement with the applicator cylinder and a 
and conveyor have a common drive 40. retracted position in which the backing cylinder is 

The conveyor drive connection 20a which drives the spaced at least 20 millimeters away from the applicator 
conveyor 20 is such that the speed of the conveyor is 15 cylinder. The linkage in the present instance, generally 
less than press speed in a predetermined ratio. The ap- indicated by the numeral 60 (FIG. 3), includes a first 
plicator cylinder 31, plate cylinder 32 and backing cyl- arm 61 which mounts the shaft 39 of the cylinder, a 
inder 33 have a diameter and surface speed which is less second or actuating arm 62, and an intermediate link 63. 
than the diameter and surface speed of the cylinders in The arms 61, 62 are pivoted to the frame of the machine 
the associated press unit 10 in the same ratio. 20 at pivots 65, 66 respectively, while the arm 62 is con- 

In carrying out the invention the applicator cylinder nected to the link 63 by a pivot 67. 
31 is provided with a groove 41 large enough to provide For the purpose of swinging the actuator arm 62 from 
free passage for the cross members 25 and the grippers its retracted position to the illustrated working position, 
26 thereon in the delivery run 27. The plate cylinder 32 a pneumatic or hydraulic actuator 70 is used pivoted to 
and backing cylinder 33 have mating grooves 42, 43 25 the frame at 71 and pinned, at 72, to the central portion 
respectively which are preferably of similar span. of the arm 62. A limit stop, or reference stop, 73 defines 

In operation, with the cylinders 31-33 driven in syn- the limit of movement of the arm 62 slightly beyond 
f jchronism with the conveyor chains, the cross members dead center and hence the degree of extension of the 
^and grippers pass freely between the cylinders 31, 33 actuator. 

^and a sheet S, passing on the grippers is engaged be- 30 When the actuator 70 is in its expanded state, the 
tween the applicator and backing cylinders for applica- eccentric sleeve 52 is in working position but subject to 
y= tion of a film of varnish to the face of the sheet. When rocking movement for control of impression as dis- 
\ ^ the sheet leaves the cylinders 31, 33 it passes to a posi- cussed above. When the actuator 70 is, on the other 
W^tion above the delivery pile P where the grippers are hand, contracted, the arm 62 is drawn away from the 
%j released by an automatic gripper release mechanism 44 35 stop 73 and the elements comprising the linkage 60 
: p s so that the sheet is deposited on the pile. The grippers retreat to the retracted positions 61', 62' and 63' shown 
I™ thus return empty over the upper, or return run 28 of by the dotted lines in FIG. 3. Using the geometry 
y s the conveyor. shown, the backing cylinder will be withdrawn from 

s In accordance with one of the aspects of the inven- the applicator cylinder by an amount which substan- 
^ tion in its preferred embodiment, the spacing between 40 tially exceeds 20 millimeters. 

W the delivery run 27 and the return run 28 is less than the As a further feature of the invention the throw-off 
yP:diameter of the applicator cylinder 31 so that the appli- mechanism includes a sheet guide segment with means 
U cator c y |inder is more or less symmetrically overlapped for interposing the segment between the backing cylin- 
L^by each of the runs. The length of the conveyor deliv- der and the applicator cylinder as the backing cylinder 
4? Cry ^return lo °P defined by the applicator cylinder, 45 is retracted, so that the sheet is not pressed into engage- 
Cj^d indicated at CD in FIG. 1, is preferably equal to ment with the applicator cylinder and does not receive 
il^^*^ 2 wher . e N " a low integer and L is the gripper- any varnish. Thus, referring again to FIG- 3, the sheet 
r^-to-gripper spacing so that the cross members and grip- guide 80 normally consists of two spaced sections 81, 82 
pers passing in the return run are freely and idly accom- having a gap between them enabling the backing and 
modated in the groove 41 of the applicator cylinder and 50 applicator cylinders 31, 33 to engage one another In 
in the mating groove 42 of the plate cylinder which carrying out the invention a bridging segment 83 is 
rotate in synchronism with one another. This condition provided mounted on the plunger of an auxiliary actua- 
of idle accommodation is shown in FIG. 16. In short, tor 85 so that the segment 83 normally occupies its 
the successive cross members and grippers are accom- retracted position but, upon extension of the actuator 
modated in the groove 41 of the applicator cylinder 31 55 85, occupies its bridging position 83' shown by the dot- 
in both the delivery and return directions resulting in a ted outline. 

high degree of compactness of the assembly. The fact The movements of the actuators 70, 85 may be coor- 

that the three cylinders 31, 32 and 33 are of a diameter dinated by connecting them in a hydraulic circuit gencr- 
less than the diameter of the cylinders in the regular ally indicated at 90 having a spool valve 91 connected 
printing press unit 10 similarly contributes to compact- 60 to a source of pressurized fluid 92 and to a sump 93. In 
ness * the condition of the mechanism illustrated in FIG. 3 the 

For the purpose of adjusting the plate cylinder 32 actuator 70 is pressurized for extension and the actuator 
back and forth with respect to the applicator cylinder 85 is pressurized for retraction, which is the operating 
31, an eccentric sleeve 52 is provided. Moreover, for condition. When it is desired to retract the blanket cyl- 
adjusting the backing cylinder in a direction toward and 65 inder, the spool in the valve 91 is shifted into the dotted 
away from the applicator cylinder, a similar eccentric "disable" position in which the actuator 70 is pressur- 
sleeve 53 is provided. Such sleeves, having operating ized for retraction and the actuator 85 is pressurized for 
handles 54, 55 respectively, are duplicated at the oppo- extension. When it is desired to retract the backing 
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cylinder, the spool in the valve 91 is shifted into the gitudinal groove sufficiently large to provide free pas- 
dotted "disable" position in which the actuator 70 is sage for the cross members and associated grippers in 
pressurized for retraction and the actuator 85 is pressur- both the delivery run and the return run, means for 
ized for extension. A restriction 95 in the line leading driving the cylinders in synchronism with the conveyor 
the actuator «5 ensures a time delay in the extension of 5 chains so that a sheet passing on the grippers is engaged 
the guide segment to permit time for the backing cylin- between the applicator and backing cylinders for appli- 
der to get out of the way. The restriction 95 is, how- cation of varnish to the sheet, 
ever, bypassed by a check valve 96 to ensure rapid 2. An apparatus for varnishing a sheet being fed from 
retraction of the guide segment when the backing cylin- a sheet-fed printing press unit into a delivery unit com- 
der is moving back into its operating position. 10 prising, in combination, a frame, guide rails in the frame, 

The thickness of the film of the varnish applied by the a pair of conveyor chains laterally spaced from one 

applicator cylinder to the sheet is dependent, in part, another on the guide rails to form an endless loop con- 

upon the surface of the applicator cylinder. A minimum veyor extending from the press unit to a delivery pile, 

of varnish is applied when the surface of the applicator the chains having cross members at regular intervals, 
cylinder is smoothly polished. A maximum is applied 15 grippers at the cross members for gripping the leading 

when the applicator cylinder has a matt or "screened" edge of a sheet the guide rails being arranged to form a 

surface. In accordance with one of the aspects of the delivery run and return run spaced apart and generally 

present invention the applicator cylinder has means for parallel to one another, an applicator cylinder jour- 

alternatively mounting thereon replaceable surface ele- nailed in the frame between the runs having an axial 
ments of conforming cylindrical shape having (a) a 20 length which is shorter than the lateral spacing between 

smooth polished surface and (b) a matte surface, respec- the chains, means supported on the frame outside of the 

tively. In the simplest aspect of the invention the wrap- return run and in rolling engagement with the applica- 

around elements may be in the form of a thin metal tor cylinder for supplying a film of varnish thereto, a 

sheet (not shown) of the wrap-around type, with the backing cylinder journalled in the frame outside of the 
ends of the sheet being held by any convenient flexible 25 delivery run and m rolling engagement with the appli- 

plate lockup of conventional design (also not shown). cator cylinder, the circumference of the cylinders being 

To facilitate clean up, separate washing units 101, 103 equal to the spacing between the successive cross mem- 
may be mounted for bringing into engagement with the bers and grippers, the applicator and backing cylinders 
surfaces of the applicator cylinder 31 and a backing having respective longitudinal grooves sufficiently 
cylinder 33, respectively, it being understood that such 30 large to provide free passage for the cross members and 
washing units are per se well known in the art. In prac- associated grippers, means for driving the cylinders in 
tice the backing cylinder 33 is covered with a resilient synchronism with the conveyor chains so that a sheet 
blanket which may be substituted by a blanket having a passing on the grippers is engaged between the applica- 
diffcrent degree, of stiffness, as desired. The term "guide tor and backing cylinders for application of varnish to 
rails" as used herein referesto any means which may be 35 the sheet. 

used to guide the conveyor chains along predetermined 3. The combination as claimed in claim 1 or in claim 

delivery and return runs. 2 in which the speed of the conveyor is less than press 

It will be apparent that the objects of the invention speed in a predetermined ratio, the cylinders being of 

have been amply fulfilled. The varnishing cylinders in the same diameter and surface speed, which diameter 

the delivery accomplish accurate-register varnishing 40 and surface speed is less than the diameter and surface 

cheaply, conveniently and compactly saving the ex- speed of the cylinders in the associated press unit in the 

pense of a separate varnishing unit When varnish is not same ratio. 

required it is a simple matter to throw the control valve 4. The combination as claimed in claim 1 or in claim 

91 into its "disable" position, protection being automati- 2, the spacing between the delivery run and the return 

cally provided for the passing sheet. 45 run being somewhat less than the diameter of the appli- 

I claim: cator cylinder so that the applicator cylinder is symmet- 

1. An apparatus for varnishing a sheet being fed from rically overlapped by each of the runs, the length of the 

a sheet-fed printing press unit into a delivery unit com- conveyor delivery and return loop defined by the appli- 

prising, in combination, a frame, guide rails in the frame, cator cylinder being equal to NL+L/2 where N is a 

a pair of conveyor chains laterally spaced from one 50 low integer and L is the gripper-to-gripper spacing so 

another on the guide rails to form an endless loop con- that cross members and grippers passing in the return 

veyor extending from the press unit to a delivery pile, run are idly accommodated in the groove of the applica- 

the chains having cross members at regular intervals, tor cylinder. 

grippers at the cross members for gripping the leading 5. The combination as claimed in claim 1 or in claim 

edge of a sheet the guide rails being arranged to form a 55 2 in which the means for supplying a film of varnish 

delivery run and return run spaced apart and generally includes a plate cylinder. 

parallel to one another, an applicator cylinder jour- 6. The combination as claimed in claim 1 or in claim 

nailed in the frame in a position in which it is over- 2 in which the backing cylinder is mounted upon a 

lapped by each of the runs but having an axial length swingable throw-off linkage including a toggle for 

which is shorter than the lateral spacing between the 60 swinging between a working position in which the 

chains, means supported on the frame outside of the backing cylinder is in engagement with the applicator 

return run and in rolling engagement with the applica- cylinder with the toggle on center and a retracted posi- 

tor cylinder for supplying a film of varnish thereto, a tion in which the backing cylinder is spaced at least 20 

backing cylinder journalled in the frame outside of the millimeters away from the applicator cylinder, 

delivery run and in rolling engagement with the appli- 65 7. The combination as claimed in claim 1 or in claim 

cator cylinder, the circumference of the cylinders being 2 in which the backing cylinder is mounted upon a 

equal to the spacing between the successive cross mem- swingable throw-off linkage including a toggle for 

bers and grippers, the applicator cylinder having a Ion- swinging between a working position in which the 
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backing cylinder is in engagement with the applicator 
cylinder with the toggle on center and a retracted posi- 
tion in which the backing cylinder is spaced at least 20 
millimeters away from the applicator cylinder and in 
which the throw-off mechanism includes a sheet guide 5 
segment with means for interposing the segment be- 
tween the backing cylinder and the applicator cylinder 
as the backing cylinder is retracted so that the sheet is 
held safely away from the applicator cylinder free of ]0 
transfer of any varnish therefrom. 



8 



8. The combination as claimed in claim 1 or claim 2 in 
which the applicator cylinder has a smooth polished 
surface. 

9. The combination as claimed in claim 1 or claim 2 in 
which the applicator cylinder has a matte surface. 

10. The combination as claimed in claim 1 or claim 2 
in which the applicator cylinder has means for alterna- 
tively mounting thereon replaceable surface elements of 
conforming cylindrical shape having (a) a smooth pol- 
ished surface and (b) a matte surface, respectively. 
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ABSTRACT 



To permit, selectively, lithographic printing, flexo 
printing, or direct lithographic printing on a printing 
machine with the same direction of rotation of the re- 
spective cylinders, a liquid application system (11) in- 
cluding a liquid application roller (15) is selectively 
positionable for engagement either with a plate cylinder 
(4, 5) of a lithographic system, the rubber blanket cylin- 
der (2, 3) for direct lithographic printing, the plate cyl- 
inder then acting as a form ink transfer cylinder which 
is being continuously inked; or for engagement with the 
blanket cylinder, with a flexo printing plate applied to 
the blanket cylinder, and the plate cylinder being placed 
out of engagement with the blanket cylinder, the damp- 
ing liquid for lithographic printing being replaced by 
flexo-printing ink, and the position (FIG. 3) being as 
close to the printing or impression line as possible, and 
between the zone of operation of the plate cylinder (4) 
and the printing cylinder (2) to prevent drying of the 
quick-drying flexo-printing ink. 

8 Claims, 5 Drawing Figures 
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FIG. 2 is a side view of the machine of FIG. 1, set up 
MULTIPLE PRINTING MODE PRINTING for direct lithography (DiLitho) printing; 

MACHINE SYSTEM FIG. 3 is a side view of the machine of FIG. 1 set up 

for flexo printing; 

Reference to related application, assigned to the as- 5 FIG. 4 is a fragmentary end view, partly cut away, of 
signee of the present invention, the disclosure of which the damping system of the machine; and 
is hereby incorporated by reference: U.S. application FIG. 5 is a schematic side view of the damping sys- 
Ser. No. 360,065, filed Mar. 22, 1982 by the inventor tern of FIG. 4 shown to an enlarged scale, 
hereof, now U.S. Pat. No. 4,397,235, issued Aug. 9, The machine illustrated is capable of printing with 
1983, 10 two colors in offset mode. A make-ready table (FIG. 1) 

The present invention relates to a rotary printing 6, having grippers 7, supplies a sheet of paper to the 
machine system having at least one printing system impression cylinder 1. One color of printed information 
retaining, within side walls thereof, a plate cylinder and is supplied from rubber blanket cylinder 2 and plate 
a blanket cylinder, as well as an inker and a damper, and cylinder 4. The other color is supplied by a printing 
in which the damper can be selectively positioned to 15 system including the rubber blanket cylinder 3 and plate 
permit selectively different printing modes of operation. cylinder 5. The sheet is transported out of the printing 

station by a transport chain system 8, formed with grip- 
BACKGROUND pers ^ not snown ) t The respective grippers on the im- 

A machine of a type to which the present invention pression cylinder 1 likewise have been omitted for cor- 
relates is described in German Published Patent Appli- 20 ity of the drawings and may be in accordance with any 
cation No. DE-AS 1 611 239. This machine can operate standard construction. 

both in raised letters, or offset printing mode. The cylin- An inker, generally shown at 9, and having a plurality 
ders of the printing machine can operate in either direc- of ink application rollers 10, is located in surface contact 
tion, so that the paper path on which printing is to be with the plate cylinder 4. It may be of any standard and 
effected can be suitably selected. The paper path is 25 suitable construction. Further, a damper 11 is provided 
passed through the printing system which includes two which has a trough 12 of damping liquid in which a 
plate cylinders and two blanket cylinders. In offset ductor roller 13 dips. The ductor roller 13 is in surface 
printing, the plate on the plate cylinder continuously contact with a transfer roller 14. Transfer roller 14 may- 
has damping liquid applied thereto prior to inking be axially oscillating. A liquid application roller 15 
thereof. For damping, a slinger-type damping system is 30 receives liquid from the roller 14 and applies it to the 
provided, selectively positionable between two posi- plate cylinder 4 in advance of ink applied by the appli- 
tions on the plate cylinger, When raised letter printing is cation rollers 10, 

to be effected, the slinger damping system is removed. The damper 11 is shown in greater detail in FIGS. 4 

and 5. to which reference will be made: a carrier 16 is 
THE INVENTION 35 provided extending from one side wall 17 of the print- 

It is an object to expand the printing mode capability ing machine over to the side wall 18 (FIG. 4). Two 
of a machine of the basic type as described to addition- plates 19, 20 are secured to the carrier 16. Plates 19, 20 
ally permit operation of the machine utilizing flexo extend parallel to the side wall 17,18. The plates 19, 20 
printing, that is, to permit, in dependence on printing retain two rocking links 21, 22, pivotable or swingable 
job requirements, offset printing, direct lithographic 40 about the axis of rotation of the liquid pickup roller 13. 
printing or flexo printing. The liquid pickup roller 13 and the transfer roller 14 are 

Brieflv, the damping system includes a trough in journalled between the links 21, 22 and are connected 
which a pickup roller dips, supplying liquid to a transfer by gears 23, 24. Two further pivot links 25, 26 are lo- 
roller for subsequent supply of liquid to an application cated on the plates 19, 20, retaining the liquid applica- 
r oiler. The damping system, selectively, can be placed 45 tion roller 15. The respective links are located in con- 
in various working positions, for example by cooperat- trolled position by hydraulic positioning elements 27, 
ing with the plate cylinder of an offset printing plate, 28, for example cylinder-piston arrangements. By suit- 
with a blanket cylinder of a direct lithographic printing able application of hydraulic liquid, the application 
plate, or, in a third position with a flexo printing plate roller 15 and the transfer roller 14 can be placed, respec- 
placed on the rubber cylinder, in which the plate cylin- 50 tively, in quiescent or working position, 
der then is disengaged from contact with the blanket The support carrier 16 further supports an electric 
cylinder, the trough of the damping system then being motor 29 which is connected by a belt drive 30 with a 
filled with flexo printing ink rather than with offset sheave 31, driving the pickup roller 13. 
damping liquid, such as water. The carrier or support 16, and hence the damper 11, 

The system has the advantage that the direction of 55 is secured in place at the inner surfaces of the side walls 
movement of the respective cylinders need not be 17, 18 by being supported on support rails 32, 33 at- 
changed, that is, remains the same regardless of the type tached to the side walls, for example by welding. The 
of printing mode which is selected. Thus, the invention ends of the support rails 32, 33 each are formed with a 
is applicable to various types of machines, including flange 34 through which an engagement bolt 135 is 
those which are most simply constructed and can oper- 60 threaded in order to determine the correct position of 
ate only in one direction of rotation. The invention is the carrier 16 and with it the damper 11 with respect to 
applicable both to sheet-fed printing machines as well as the remaining cylinders and rollers of the printing ma- 
to paper web-fed machines, without structurally inter- chine. When properly positioned, the carrier 16 is se- 
fering with the basic arrangement of the machine. cured in place on the machine by bolts 37, engaging 

65 through elongated holes or slots formed in the rails 32, 
DRAWINGS 33 6 * 

FIG. 1 is a schematic side view of a printing machine, A similar system is provided for the plate cylinder 5. 
arranged for standard offset printing; The damper 36 and the inker 35 thereof are shown only 



4,421,027 



10 



15 



schematically, since it may be identical to the arrange- 
ment of the damper 11 and the inker 9, or the mirror 
image thereof. 

Operation, Offset Printing with Reference to FIG. I: 
The damper 11 is secured on the carrier rails 32, 33. The 
damping liquid application roller is engaged on plate 
cylinder 4. Additionally, it may be in contact with one 
of the rollers of the inker 9 (see FIG. 1). Similarly, the 
inker 35 and the damper 36 are in engagement with the 
plate cylinder 5. 

Upon starting of the machine, plate cylinders 4, 5 first 
have damping liquid applied thereto and thereafter they 
are inked. The printing information is transferred to the 
blanket cylinders 2, 3. Upon rotation in the direction of 
the arrow a of the impression cylinder, the sheet sup- 
plied by the grippers 7 from the make-ready table 6 is 
first printed by a first color ink by blanket cylinder 2 
and, upon subsequent transfer of the sheet to the impres- 
sion or printing line between impression cylinder 1 and 
blanket cylinder 3, printing with a second color ink is 20 
effected. 

DiLitho Mode, FIG. 2: The damper 11 is removed 
from the rail 32. In accordance with a feature of the 
invention, a further set of rails 38 is located on the side 
wails 17, 18 of the machine to receive the damper 11 as 
a unit. The damper 11, thus, is applied to the second set 
of rails 38 (FIG. 2). In this mode of operation, the liquid 
application roller 15 is in engagement with, the rubber 
blanket cylinder 2. 

In similar manner, the damper 36 is applied to the 
blanket cylinder 3. The plate cylinders 4, 5 are coated 
with a continuous film of ink and thus provide, in effect, 
a continuous inking surface and form part of the inking 
system. For example, a rubber blanket may be applied 
to the plate cylinder. The blanket cylinders 2, 3 have a 
direct lithographic printing plate secured thereto. 

The set of rails 38 is so arranged that the application 
roller 15 of the damper 11 contacts the circumference of 
the blanket cylinder 2 between the printing or impres- 
sion line thereof, with respect to the impression cylinder 40 
1, and the contact line of the plate cylinder 4, looked at 
in the direction of the arrow b. Similarly, the damper 
36, again looked at in the direction of the arrow c, is 
positioned between the impression line between the 
, blanket cylinder 3 and the impression cylinder 1 and the 45 
contact line between the blanket cylinder 3 and the 
plate cylinder 5. Consequently, in operation, the DiLi- 
tho plate on the blanket cylinder 2 is first wetted by the 
damper and thereafter inked by the plate cylinder 4. 
Similarly, the DiLitho plate on the blanket cylinder 3 is 
first wetted and then inked. Thereafter, printing is ef- 
fected between the blanket cylinder 2 and the impres- 
sion cylinder 1 in one color ink* and between the blan- 
ket cylinder 3 and the impression cylinder 1 with an- 
other color, for example. 

Flexo Printing with Reference to FIG. 3: In accor- 
dance with a feature of the invention, a third set of rails 
39 is secured to the side walls of the machine 17, 18. The 
third set of rails is used to locate the damper 11 when 
flexo printing is desired. The liquid application roller 15 60 
is engaged with the blanket cylinder 2. Similarly, the 
damper 36 is engaged with the blanket cylinder 3. Con- 
trary to the position for DiLitho printing, however, the 
application roller 15 is so positioned that it is as close as 
possible to the printing or impression line with the im- 
pression cylinder 1. The plate cylinders 4, 5 are re- 
moved from contact with the blanket cylinders 2, 3, for 
example by rocking the centers of rotation of the re- 
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spective shafts by a link, an eccenter, or the like as 
schematically shown by arrows P, P\ 

The blanket cylinders 2, 3 each have a flexo printing 
plate secured thereto. The damping liquid is removed 
from the trough 12 of the damping system and flexo 
printing ink is placed therein. The set of rails 39 is so 
arranged that the application roller 15 of the system 11 
contacts the circumference of the blanket cylinder 2, 
looked at in the direction of rotation of arrow b, be- 
tween the zone close to the plate cylinder 4 and the 
impression line of the printing cylinder 1. 

The arrangement of the damping, or liquid applica- 
tion system 11, as described, permits application of flexo 
printing ink shortly before the flexo printing plate on 
the plate cylinder 2 reaches the impression line with the 
impression cylinder 1, so that drying of the rapidly 
drying flexo ink on the plate of the blanket cylinder 2 is 
prevented. 

Similarly, the liquid application system 36 with re- 
spect to the lower printing system is repositioned as 
shown in FIG. 3, so that the blanket cylinder 3, which 
will have a flexo printing plate applied thereto, will 
have flexo printing ink applied thereon shortly before 
reaching the impression line with the impression cylin- 
der 1. Printing is effected in two-color prime printing. 

Various changes and modifications may be made, and 
the modes of printing operation can be selected as de- 
sired; for example, different modes of printing can be 
used for different colors being applied. For example, a 
blanket cylinder 3 may have a DiLitho plate applied 
thereto, and the blanket cylinder 2 a flexo printing plate, 
each one of the respective cylinders 2, 3 being operated 
in accordance with the appropriate printing mode. 

It is obvious that the system, as described, can also be 
used with a three-cylinder printing system which, for 
example, only includes the impression cylinder 1, a 
blanket cylinder 2, and a plate cylinder 4. Further, of 
course, it is also possible to apply the invention to a 
four-cylinder printing system in which the two blanket 
cylinders 2, 3 are in engagement with each other which 
apply, respectively, prime and verso printing at the 
same time. 

The type of substrate on which printing is to be ef- 
fected can be as selected, and the machine is equally 
applicable for sheet printing or for continuous web 
printing. 

Various changes and modifications may be made 
within the scope of the inventive concept. 
I claim: 

1. Multiple printing mode rotary printing machine 
system for selectively printing in 

(a) offset printing mode; 

(b) direct lithographic printing mode; 

(c) flexographic printing mode, having two side walls 
(17, 18); 

a blanket cylinder (2, 3) located between the side 
walls; 

cylinder means (1) for forming a printing or impres- 
sion cylinder and defining, with the blanket cylin- 
der, 

a printing line; 

a plate cylinder (4, 5) located and retained between 
the side walls adjacent the blanket cylinder (2, 3), 
said plate cylinder being movable into and out of 
engagement with the adjacent blanket cylinder; 

an inker (9) selectively engageable with the plate 
cylinder; 

and a liquid application system (11) 



4,421,027 

5 6 

wherein, in accordance with the invention, comprise rails (32, 33; 38, 39) for selective placement of 

the liquid application system (11) is a film system the liquid application system (11) thereon, 

having a liquid trough (12), a pickup roller (13) at 3. Printing machine system according to claim 1, 

least in part located in the trough, a liquid transfer further comprising a carrier structure (16) supporting 

roller (14), and a liquid application roller (15); 5 the liquid application system as a unit; 

and first, second and third individual positioning and and an individual drive motor (29) secured to the 

support means (32, 33; 38; 39) are provided, located carrier structure. 

on said side walls for selectively positioning and 4, Printing machine system according to claim 3, 

supporting said liquid application system in accor- where the first, second and third support means (32, 33; 

dance with a selected mode of printing of the ma- 10 ^ 39) com p r i S e rails 

chine, comprising and sa id support structure (16) is secured to said rails. 

(a) for offset printing: the first support means (32, 33) 5 Printing machine system according to claim 3, 
being located for, and supporting the liquid appli- wherein two plate elements (19, 20) are secured to said 
cation system adjacent to and in liquid transfer suppor t structure (16), extending parallel to the side 
contact with said plate cylinder (4, 5) in ad van- 15 waUs ^ when the liquicJ a p p ij ca tion system is 
ce— with respect to the direction of rotation (a) of located on any one of said positioning and support 
the plate cylinder— of the inker (9); means; 

and wherein the liquid in the liquid trough comprises ^ ^^n the rollers (j^ 14, 15) are secured to said 

damping liquid; . . ^ ^ parallel plates (19, 20). 

(b) for direct lithographic printing: the second sup- 20 6 printing machine system according to claim 4, 
port means (38) being located for and supporting fmher induding holding clamping means (37) for 
said liquid application system adjacent to and m securely atta ching and clamping the support structure 
liquid transfer contact with said blanket cyhnder ^ ctive raik 

(2, 3) in advance-with respect to the. direction of wording to claim 2, 

rotation (b) of the blanket cybnder-of said plate 25 ^ ^ posjtion adjustment means (35) se . 

cylinder (4, 5); cured to said rails for providing an adjustable abutment 

wherein the liquid in the hquid trough compnses ^ ^ applic ^ sys f era (11 J ) on the rails to 

damping liquid; and permit adjustable reproducible positioning of the liquid 

wherem said plate cylmdersupphes ink to the blanket P ^ ^ ^ ^ ^ for 

cylinder from the mker; 30 ^ respective cylinder with the liquid appli- 

(c) for flexo pnntHig: the third ^ support mn»m. „ (15) ^ tfle ,^ uid a Ucation system upon 
being located for and supporting said liquid appli- " . , v ' , , V* . _ „ .. ~r ™j 
carton system adjacent to and in liquid transfer selective placement of the system on any one of said 
contact with said blanket cylinder (2, 3) in advan- positioiung support means 

ce-with respect to the direction of rotation (b) of 35 8 Prmtmg machine system ^rdmg to clam, 4, 

the blanket cylinder-of the printing line and in the further including pos.t.on adjustment means ^ (35) se- 

zone adjacent the blanket cylinder between the cured to satd tails for provid.ng an adjustab e abutment 

plate cylinder and said printing line; the bquid appl.cat.on system (11) on the _ rajs to 

wherein the liquid in the liquid trough (12) comprises permit adjustable reproducible positioning of theliquid 
flexo printing ink; and 40 application system on the rails and for liquid transfer 

wherein said plate cylinder is out of contact with the contact of the respective cylinder with the liquid apph- 

blanket cylinder, the blanket cylinder carries a cation roller (IS) of the liquid application system upon 

flexo printing plate. selective placement of the system on any one of said 

2. Printing machine system according to claim 1, positioning support means, 

wherein said first, second and third positioning means 45 * * 
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[57] ABSTRACT 

To permit double inking of the blanket cylinder (6, 7; 
44, 45) of an offset printing machine, in which all the 
cylinders are the same, and further to permit retrofitting 
of an existing printing machine, a control unit (Q is 
connected to the blanket cylinders which are located in 
movable bearings to engage or disengage the blanket 
cylinders, in intermittent movement, from a cooperat- 
ing impression cylinder (8, 9; 46) when a sheet supply 
apparatus (3, 41) is commanded to feed a sheet only for 
every other revolution of the printing system, thereby 
permitting double inking of the blanket cylinder and 
preventing contact of the inked blanket cylinder with 
the impression cylinder when no sheet is being fed 
thereto. 

6 Claims, 4 Drawing Figures 
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sheet has passed between the blanket cylinder and the 

ROTARY SHEET OFFSET PRINTING MACHINE associated printed cylinder a subsequent free running or 

free wheeling revolution or cycle is controlled during 
Cross reference to related applications, assigned to which the rubber blanket cylinder and the printing or 
the assignee of this application, the disclosure of which 5 impression cylinder are separated from each other, to 
is hereby incorporated by reference: permit inking of the blanket cylinder without an irapres- 

U.S. Ser. No. 353,229, filed Mar. 1, 1982 now as U.S. sion being printed, or transferred to a sheet of paper. 
Pat No. 4,409,894 Oct 18, 1983, FISCHER (claiming 

priority Fed. Rep. Germany No. P 31 08 806.6); U.S. DRAWINGS 
Ser. No. 353,235, filed Mar. 1, 1982 now U.S. Pat No. 10 FIG. 1 is a schematic side view of the printing ma- 
4,414,896 Nov. 15, 1983, FISCHER (claiming priority chine arranged to carry out the different printing opera- 
Fed. Rep. Germany No. P 31 08 807.4); tions in accordance with the present invention; 

The present invention relates to offset printing ma- FIG. 2 is a fragmentary view of FIG. 1 in a different 
chines and more particularly to a sheet-fed rotary offset operating phase thereof; 

printing machine having a sheet supply apparatus, and 15 FIG. 3 is a second embodiment of a printing machine; 
which is so arranged that the operating conditions of and 

the machine can be readily matched and headed back- FIG. 4 is a schematic side view of the machine of 
ground A rotary offset printing machine of the type to FIG. 3 in a difFerent operating phase than that of FIG, 
which the present invention relates has a plate cylinder 3. 

and at least one rubber or blanket cylinder, continu- 20 Embodiment of FIGS. 1 and 2: A two color sheet 
ously in contact with the plate cylinder and further an offset rotary printing machine in serial construction is 
impression or printing cylinder; all the cylinders have illustrated. The machine has two printing stations 1, 2 
the same diameter. A printing machine of this type is and a common sheet supply apparatus 3. Each one of 
described, for example, m Walenski, *^infuhrung in den the printing stations 1, 2 has a plate cylinder 4, 5, a 
Offsctdruck", pp. 113, 114 and 137 ("Introduction to 25 rubber blanket cylinder 6, 7, and a printing or impres- 
Offset Printing"). The blanket cylinder is inked once sion cylinder 8, 9. Inkers I and dampers D associated 
and provides for printing once for each revolution. with the plate cylinders and rubber cylinders 6, 7 are 
Many printing jobs can be carried out by a machine of shown only schematically in FIG. 2; they have been 
this type, and satisfactory reproduction of printed sub* omitted from the other Figures of the drawings for 
ject matter is entirely possible. In some instances, how- 30 clarity. They can be of any suitable and well known 
ever, inking the rubber cylinder once for each impres- construction. The printing cylinders 8, 9 have grooves 
sion is not enough; this may occur when the require- 10, 11 which retain sheet grippers, not shown in detail 
ments for printed quality are particularly high and if and which may be of any well known suitable construe- 
highly viscous ink is used or the printed substrate, typi- tion. A sheet supply drum 12, which is also formed with 
caily paper, has an uneven surface. 35 grippers is provided. The printing station 2 includes 

It has been proposed, see the aforementioned book, sprocket wheels 15 which retain a chain conveyor 16 
page 1 13, to utilize a blanket cylinder with an impres- having suitable grippers to transport the printed sheets 
sion cylinder of twice the size and which carries a sheet to a sheet delivery station, not shown and of any suit- 
only about half its circumference, the other half of the able and well known construction, 
circumference being set back with respect to the first 40 In accordance with the invention, each one of the 
half. Thus, for each revolution of the printing cylinder, blanket cylinders 6, 7 is so journaled at the side walls 17, 
two revolutions of the associated blanket cylinder will 18 of the printing stations 1, 2 that it can be selectively 
result, causing the blanket cylinder to be inked twice. moved in a curve about the plate cylinders 4, 5 res pec- 
Based on the construction of the machine, however, tively, to assume the positions shown in FIGS. 1 and 2, 
double inking will necessarily result at all times, even if 45 respectively. Contact with the associated plate cylin- 
the particular printing job would not require double ders 4, 3 is continuously maintained. Movement of the 
inking as such. blanket cylinder 6, 7 in this manner can be readily ob- 

THE INVENTION tamed by journaling the blanket cylinders in bearings 

which are retained in eccenters positioned in the respec- 

It is an object to provide a printing machine in which 50 tive sidewall 17, 18 of the printing stations. Movement 
change-over of single, or double inking of the blanket of the blanket cylinders, by rotating the eccenters, can 
cylinder can be readily accomplished without changing be obtained, for example, by hydraulic cylinder-piston 
the size or arrangement of the cylinders of the machine, arrangements or similar apparatus. The hydraulic posi- 
so that, double or sing inking can be controlled as re- tioning piston, or similar apparatus, is operated in timed 
quired. For one mode of operation, double inking can 55 sequence by an electrical or mechanical control unit C 
be effected. For normal or ordinary operation, the ma- to thereby control the positioning of the respective 
chine can likewise operate with only a single inking step blanket cylinder 6, 7. A suitable control unit may, for 
for each passage of a sheet therethrough. example, be a timer element providing electrical control 

Briefly, the plate cylinder, the blanket cylinder and pulses to open, or close an electrically controlled valve 
the printing or impression cylinder all have the same 60 to admit pressurized hydraulic fluid to a hydraulic posi- 
diameter. The machine is associated with a sheet supply tioning piston or to drain hydraulic fluid therefrom; a 
apparatus which can be operated in two speed ranges so suitable mechanical control unit may be a pushrod oper- 
that, depending on its adjustment, the cylinders will ated by a cam. Portioning devices of this type are 
receive a sheet for each revolution or only for every known, and were used in the past to control introduc- 
other revolution; if only half the number of sheets, per 65 tion of the first sheet from a stack into the printing 
unit time, are commanded, that is, for every other revo- machine and subsequently thereto to engage the blanket 
lution, the rubber cylinder and the printing cylinder are cylinder with the printing cylinder independent of the 
separated from each other in such a manner that after a feeds to the respective printing line. The present inven- 
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tion, thus, can use this portion of the existing equipment, reaches chain 16, the grippers thereof receive the sheet 

modified merely to be able to carry out the additional and carry the sheet off in the direction of the arrow b to 

function required thereof in accordance with the pres- a sheet delivery station (not shown). As soon as the 

ent invention, which will be described in detail below. trailing end of the sheet 31 has left the impression line 

The sheet supply apparatus 3 is driven from a main 5 between the cylinders 7 and 9, the blanket cylinder 7 is 

driveshaft 19 of the machine over a two-stage change disengaged from the impression cylinder 9, retaining, 

gear box 20 and a drive train having bevel wheel gear- however, contact with the plate cylinder 5. During the 

ing therein to provide the right-angle drive, as scheraat- subsequent free wheeling or idling phase of the blanket 

ically shown at 21. The drive train 22 is coupled to cylinder 7, which extends for a full revolution thereof, 

conveyor belt 23 which supplies sheets over a make- 10 the blanket cylinder receives an additional inking with 

ready table 24 to a gripper pickup 25. The drive train 22 the second color. The lifted-off condition of the blanket 

further is connected to transmit rotary power to a sheet cylinder 7 is shown schematically by the gap 17 in FIG. 

lifting or pickup device 26 which has longitudinally 2. 

movable suction cups or suction grippers 27 and sepa- Multiple color printing with double-inking results in 

rating jet nozzles 28, to pick up the uppermost sheet 15 the decrease in the number of sheets imprinted on per 

from a stack of sheets 29 and supply that uppermost unit time. The number of sheets, which is half with 

sheet to the make-ready table 24. The sheet pickup respect to a single-inking printing is obtained by chang- 

device 26 not only includes mechanical means to move ing the gearing in gear box 20 to a transmission of 2:1 so 

the suction cups 27 but, additionally, control means that, with respect to the revolutions of the cylinders in 

which supply the suction grippers 27 with vacuum for 20 the printing machine, only half the number of sheets are 

suction and the nozzle 28 with compressed air for sepa- supplied by the gripper pickup 25 to the machine sys- 

ration of sheets. Compressed air and suction, that is, the tern, in comparison to the number of sheets for single- 

pneumatic system is supplied from a pump 30. The gear inking operation, 

box 20 has a selectable transmission ratio of 1:1 and 2:1. Operation of the machine to carry out ordinary, sin- 
Operation, with reference to FIGS. 1 and 2: 25 gle-sided two-color printing without double inking is 
The printing machine is illustrated for operation for . known, so that a description thereof is not necessary. 
d<52>le inking of the blanket cylinder 6, 7. FIG. 1 illus- Embodiment of FIGS. 3 and 4: 
trates the machine at the instant of time in which the A sheet offset rotary printing machine having a dou- 
gnpper pickup apparatus 25 picks up a sheet 31 The ble printing station 40 and a printing supply device 41 is 
bllrfket cylinder 6 is spaced from the associated printing 30 so constructed that two plate cylinders 42, 43 are in 
orHmpression cylinder, as schematically indicated by continuous rotary engagement with two blanket cylin- 
thef spacing lines 18 A sheet has just entered the printing dcrs 44, 45, cooperating with a common impression 
station 2, and is being printed-on by being passed be- cylinder 46. The blanket cylinders 44, 45 can be moved 
twe&n the blanket cylinder 7 and the printing or impres- in position with respect to the impression cylinder 46, 
siolS cylinder 9, which are in engagement with each 35 by eccentrically located bearings or by pivoting levers, 
otjge^ The engagement with the associated plate cylinders 42, 
TJpon rotation of the printing machine from the posi- 43 is maintained. The two ends of the blanket cylinder 
tidn shown in FIG. 1, in the direction of the arrow a as 45 have a sprocket wheel attached thereto - not shown 
shown on the sheet supply drum 12, the gripper pickup in detail, which guides a sheet removal chain 46, sup- 
2& swill after short movement of the sheet 31 forwardly, 40 plied with grippers to pick up sheets and transport them 
tr^ksfer the sheet to the gripper of the printing cylinder to the removal station. The inking systems and damping 
8.tebon further rotation of the printing cylinder 8 so systems associated with the plate cylinders have not 
thalthe groove 10 (FIG. 1) thereof will reach a tangen- been shown and may be of any suitable construction, 
tia&osition with respect to the blanket cylinder 6, the A main drive shaft 62 receives driving power over a 
bllmlcet cylinder 6 is engaged with the printing cylinder 45 belt drive 49 from a motor 50, The mam dnve shaft 62 
8,Is6 that the sheet 31 will receive the first impression is connected to a drive train 51 having bevel gears 52 
thereon. After rotation of the cylinder 6 for one revolu- thereon. The drive train 51, similar to the drive train 
tion, starting from the position shown in FIG. 1, that is, shown in FIG. 1, has branch gearing arrangements 
by 360% the various cylinders will have the position which are used to drive transport belts or conveyors of 
shown in FIG. Z Upon further rotation of the cylinders, 50 a make-ready table 53 and additionally are connected to 
the sheet 31 is transferred to the transport drum 14 a control unit 54 and a sheet lifting apparatus 55 having 
which supplies the sheet thereafter to the impression suction grippers 56 and compressed air nozzles 57. The 
cylinder 9. As soon as the trailing end of the sheet 31 has sheet lifting or separating device 55 operates the suction 
left the niche between the cylinder 6 and 8, blanket grippers 56 such that they pick up the uppermost sheet 
cylinder 6 is disengaged from the impression cylinder 8 55 of a stack of sheets 58 and supply that sheet to the make- 
in order to prevent smearing or soiling of the surface of ready table 53. Suction and compressed air lines extend 
the impression cylinder 8 during the subsequent idle or from the control unit 54 to a pump 59. The control unit 
free wheeling phase of the blanket cylinder 6. The Man- 54 controls supply of suction air as well as of com- 
ket cylinder 6, however, remains in continuous contact pressed air to the suction grippers 56 and to the nozzle 
with the plate cylinder 4 so that, during this idle or free 60 57, respectively, in such a manner that, upon setting of 
wheeling phase, it can receive an inked impression from the printing machine to single inking, the suction grip- 
the plate cylinder 4. pers are connected upon each movement to the suction 
As soon as the leading edge of the sheet 31 has source, in order to supply a sheet from the stack 58 to 
reached the gap between the cylinders 7 and 9, blanket the make-ready table 53. 

cylinder 7 is engaged with the impression cylinder 9. 65 If double-inking is desired, the control unit 54 so 

Subsequently, and during the passage of the sheet be- controls suction air and compressed separating air that 

tween cylinders 7 and 9, the sheet is printed with the pneumatic suction and blowing air is supplied only upon 

second color. When the leading edge of the sheet 31 each second movement of the lifting device 55. Simi- 




4,423,677 

5 6 

larly, the compressed air nozzle 57 receives compressed means (I) for supplying ink to the at least one plate 

air, in clocked sequence, only when the grippers or cylinder; 

suction cups 56 are connected to the source of vacuum. 8 printing, or impression cylinder (8, 9; 46), 

Thus, and with reference to machine operating speed, said at least one blanket cylinder and said impression 

only half the number of sheets is removed from the 5 cylinder being relatively shiftable with respect to 

stack and supplied to the machine than the number «* other for «**«•« engagement or for 

which, at the same operating speed of the machine, is T^ '^^^S^v^,^ 

• . « . , ™j„ c-a ..,u« «i ««, wherein, in accordance with the invention, 

supplied to the make-ready table 53 when normal, sin- ^ ^ ^ ^ ^ m diameter; 

gle-inking is required or commanded. Pickup gnppcrs ^ ^ , apparatus (3, 41) has two different 
60 transfer the sheet from the make-ready table 53 to the 10 sheet 5upp f;wte settings to supply, for one pre- 
printing cylinder 46. termined cylinder speed, in a first supply setting, a 

Operation: Starting from the position of the elements predetermined number of sheets per unit time and, 

shown in FIG. 3, the printing cylinder 46 is moved in f or ^ same predetennined cylinder speed, in a 

the direction of the arrow c. After a short movement, a second supply setting, half the number of predeter- 

sheet 61 is supplied by the pickup 60 thereto and trans- 15 mined sheets per unit time; 

ported to the printing line between the blanket cylinder and control means (C) are provided, connected to 

44 and the printing cylinder 46. The blanket cylinder 44 and controlling the relative position of the at least 

is engaged with the printing cylinder 46 just before the one blanket cylinder (6, 7; 44, 45) and the printing, 

leading edge of the sheet 61 reaches the printing or or impression cylinder (8, 9; 46) such that 

contact line. Printing is effected between the cylinders 20 (a) when said sheet supply apparatus is in the sec- 

44 and 46 with the first color. ond supply setting, the blanket and impression 

As the leading edge of the sheet 61 approaches the cylinders are moved to a separated position dur- 

blanket cylinder 45, blanket cylinder 45 is engaged with «V * first r ^?^ 

the printing cylinder 46. Immediately thereafter, the „ for Hiking of the blanket cylinder, and the blan- 
jripLs oflhe chain 47 grip the sheet which thereby is 25 and the impression cylinder are 
gnppcrs oi ujc uuaut •*/ 51 y . ' moved to engaged position during a second or 
transfened from the gnppers of th prmtnig cyhnde subsequent revolutioT to permit double inking 
46. During the following phase of sheet movement ofto blanket cylinder from the plate cylinder 
between the printing cylinder 46 and the blanket cyun- tffotM ofprinting information from the 
der 45, printing is effected by a second color. When the 3Q blanket cylinder after the first inking, and print- 
trailing end of the sheet 61 leaves the printing or impres- ing on a sheet during said subsequent revolution, 
sion line between cylinders 44 and 46, the blanket cylin- ^ 

der 44 is returned in the position shown in FIG, 3. The when said sheet supply apparatus is in said first 

blanket cylinder 44 remains in contact with the plate supply setting, the blanket and impression cylin- 

cylinder 42 and thus is inked thereby. Similarly, as soon 35 ders are in continuous printing engagement to 

as the trailing end of the sheet 61 leaves the printing line provide for single inking of the blanket cylinder 

between the blanket cylinder 45 and the impression and sheet feed at said predetermined number per 

cylinder 46, the blanket cylinder 45 is disengaged from unit time. 

the printing cylinder 46 but remains in contact with the 2. Printing machine according to claim 1, wherein 

plate cylinder 43 so that the blanket cylinder, during the 40 said control means (C) moves the blanket cylinder (6, 7; 

sequence idling revolution, or idling phase, will receive 44, 45) away from the impression cylinder in movement 

an additional coating of ink. The gaps between the about the circumference of the associated plate cylinder 

blanket cylinders 44, 45 and the impression cylinder 46 (4, 5; 42, 43). 

are, respectively, illustrated by the dimension line be- 3. rVintmg inachine according to claim 1, includmg a 

tween the respective cylinders in FIG. 3, unnumbered, 45 mam drive shaft (19) connected to drive the sheet sup- 

features in connection with one of the embodiments *>ve f^^v« ^° transrmSS1 ° n rat108 rf 11 
may be used with the other, within the scope of the 4 .Sng^^ to claim 1, wherein 
mvenuve concept Thus, a control unit snrnkr to con- 50 ^ sheet s * ly apparatus (41) comprises means for 
trol unit C (FIG. 1) can be used in the embodiment of ^ ^ J* ^ £ neumatic mea ns 
FIGS. 3 and 4 to effect respective engagement and (g5) • uft (61) from a stack (58) of sheets; 
disengagement of the blanket cyhnder 44, 45 with the ^ ^ coojtaA means controls the pneumatic device 
impression cylinder 46, coupled and synchronized with for p^^jj^c suction application, and hence lifting 
operation of the pneumatic control unit 54, and hence 55 0 f the sheet, selectively, for each pickup or lifting 
also synchronized with the rotation of the respective movement of said sheet supply apparatus or, selec- 
cylinders. Rotary information is entered in the control tively, for every other sheet pickup or lifting move- 
unit C (FIG. 1) as schematically indicated by the arrow ment thereof. 

n derived, for example, from a mechanical connection 5, Printing machine according to claim 4, wherein 

with the drive train 22. 60 said control means includes a pneumatic control appara- 

I claim: tus. 

1. Rotary sheet offset printing machine having 6. Printing machine according to claim 1, wherein a 

a sheet supply apparatus (3, 41); main drive shaft (19, 62) is provided, coupled to a drive 

at least one plate cylinder (4, 5; 42, 43); train (21, 52) connected to said sheet supply apparatus 

at least one rubber blanket cylinder (6, 7; 44, 45) 65 and to said printing cylinders; 

associated with the at least one plate cylinder and, and wherein said control means (C) operates in syn- 

during printing positioned for continuous contact chronism with rotation of said drive train, 
therewith; 
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[57] ABSTRACT 

A device for application of lacquer or the Hke to a sheet 
in a printing press. The lacquer is applied by an applica- 
tor cylinder having an associated applicator r o lle r . Lac- 
quer is fed from a fountain having a fountain roller 
which is slowly driven, the lacquer being transferred 
from the fountain roller to the applicator roller either 
directly or through intermediate rollers to form a nip in 
which the lacquer tends to build up. The amount of 
lacquer transferred by the fountain roller per unit time 
is determined by a metering roller winch engages the 
fountain roller. A sensing device located at the nip 
senses the level of lacquer buildup and produces an 
output signal upon departure of the building from an 
optimum level In one em b od i ment of the invention the 
output signal is utilized to bring about a collective 
adjustment in the position of the metering roller so that 
the buildup at the nip tends to be restored to optimum 
level In another embodiment the output signal sounds 
an alarm and, if desired, brings the press to a stop so that 
the situation can be corrected before the applicator 
cylinder runs dry. 

2 flatms, 3 Drawing Figures 
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For the purpose of furnishing lacquer to the applica- 

DEVICE FOR APPLYING A FLUID, IN tor cylinder, a fountain 20 is provided having a tray or 

PARTICULAR LACQUERS ON PRINTED SHEETS trough 21 containing a body of the lacquer 22. Partially 

OR CONTINUOUS WEBS submerged in the lacquer is a fountain roller 23 which is 

5 rotated at slow speed by a drive 24. On the "emerging" 

A printing press, in addition to performing its print- or left-hand side of the fountain roller 23 is a metering 
ing function, is often utilized to apply lacquer or other roller 25 having a shaft 26 which is journalled in a bear- 
coating material to the sheet For this purpose an appli- ing 27. Applicator roller 12 and fountain roller 23, rotat- 
cator cylinder, having a Blm of lacquer thereon, en- ing in opposite directions, meet at a nip 28. There tends 
gages the face of the sheet as it it supported upon an 10 to accumulate, in the nip, a buildup of lacquer indicated 
impression cylinder. For the purpose of furnishing the at 29* which buildup has an optimum level, indicating an 
applicator cylinder with lacquer a "scoop" or fountain adequate rate of feed, during normal operation. When 
roller is partially immersed in a body of lacquer con- the buildup exceeds the optimum condition "runover" 
tained in a tray or trough, with the rate of feed being tends to occur, and when the buildup is less than opti- 
controlled by a metering roller. An applicator roller is 15 mum there is risk that the applicator cylinder 11 will 
interposed between the fountain roller and the applica- run dry so that the sheets which are produced will be 
tor cylinder for transfer of the lacquer from the fountain uncoated and therefore unsalable, 
to the cylinder. 1x1 accordance with the present invention a sensing 

The rate of feed of the lacquer must be carefully device is located opposite the nip 28 for constantly 

monitored by the pressman to prevent the applicator 20 monitoring the level of buildup and for producing an 

cylinder from running dry. Should this occur, the 0U fP ut si Snal, utilized by the pressman, when the 

printed material would fail to meet specifications result- buildup departs from optimum. The sensing device, 

ing in a loss to the printer. indicated at 30, may take various forms without depart- 

It is, accordingly, an object of the present invention _ in * f ™ m *e invention. For example, the sensing device 

to provide means including a sensor for monitoring 25 m % te °/ optical type as illustrated in FIG 3 con- 

lacquer buildup in a nip in the supply path and for creat- of ^T^ 0 ^ * l 1^™^*^ 

ing an output signal when ^e bufldup depam from an ^ h ^? u ^ 

outputsignal which, attheoption of the user! (a) sounds 30 °l* mum ' h ^ X mt ? A * f^^^ 31 !? 2 
ih\ ci,,,** ^« JaI ™~ „ /Twlill w* 11 0(2 ^ual and no output signal will be produced. The 
an alarm, W shute down the press, or (c) brings about M ^ldup may fall to the level 29a which causes 
an automatic corrective variation m the rate of feed. It the P ath * switch to ition Z5a which fa _ 
is a more general object of the invention to utilize as an von the hot ^ n 3L Such produces an out- 
mdicatoroffeed ^, tie buddup of lacquer or other hquid 35 put aignd for the soundmg of an alani or the like. Al- 
which occurs at the mp of a pair of counter-rotating Urn&live iy t ±c buildup may rise to the level 29b result- 
rollers m the feed system. ing in a reflection path 35* which favors the photocell 
It is another object of the present mvention to pro- 3Z ^ ^ pr0 duces an output signal which results in 
vide means for monitoring the flow of lacquer or other corrective action being taken. 

liquid in a printing press which operates reliably and 40 £n carrymg out th e invention a bridge circuit is pro- 

which is highly economical to install and maintain. ^ded for responding t0 unbalance between the two 

Other objects and advantages of the invention will photocells and for producing an output signal in accor- 

become apparent upon reading the attached detail de- dance therewith. This bridge circuit, indicated at 40, has 

scription and upon reference to the drawings, in which: the photocells 31, 32 in its first two legs and resistors 41, 

FIG. 1 is a diagram, in elevation, of a lacquer feeding 45 42 m third and fourth legs, respectively. The bridge is 

arrangement in a printing press with provision for moni- energized by a battery 43. Thus, under conditions of 

toring the level in a nip and for producing an output unbalance an output signal exists at output terminal 44. 

signal in accordance with the level of buildup. The output voltage is amplified by an amplifier 45, the 

FIG. 2 is a fragmentary elevation showing the output of which energizes an alarm device 46. An inter- 
buildup on an enlarged scale. 50 posed diode 47 ensures that the alarm is sounded only in 

FIG. 3, viewed along line 3—3 in FIG. 2, shows a response to a falling level. The point of triggering of the 

simplified system for detecting the level of buildup and alarm is determined by including, in series, an adjustable 

for causing a departure from optimum to (a) sound an source of reference voltage 48. The alarm circuit is 

alarm, (b) stop the press drive or (c) bring about a cor- turned on by a switch 49. 

rective change in the rate of feed. 55 in operation, and with the bridge initially balanced, 

While the invention has been described in connection the level is at 29 and there is a complete absence of 

with certain perferred embodiments, it will be under- output signal However, if for any reason the level at 

stood that we do not intend to be limited to the embodi- the nip should fall, say to the level 29a the photocell 31 

ments shown but intend, on the contrary, to cover the is favored as compared to the photocell 32 resulting in 

various alternative forms of the invention included 60 an output signal at output terminal 44 which, amplified 

within the spirit and scope of the appended claims. by amplifier 45 and with favorable polarization at diode 

Turning now to FIG. 1 there is shown an applicator 47, the alarm 46 sounds alerting the pressman to check 

cylinder 10 having a surface 11 which carries a film of both the rate of feed in the system and the level of the 

lacquer for application to a sheet mounted upon a coop- body of lacquer in the tray 21. 

erating impression cylinder (not shown). In rolling en- 65 If desired, the alarm device 46 may be coupled to the 

gagement with the applicator cylinder is an applicator dropout circuit of the press drive 13, as shown in FIG. 

roller 12, the surfaces of the roller and cylinder being 3, in such a way that the alarm condition is effective to 

operated at "press speed** by a drive 13. trigger a "red button stop", bringing the press quickly 
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to a halt and signifying that corrective action should be and slightly below the optimum level 29 so that the flow 

urgently taken. of lacquer to the applicator roller and applicator cylin- 

In accordance with one of the aspects of the present der is, on the average, at an optimum rate, 

invention the output signal from the bridge circuit 40 While the invention has been described in connection 

may be utilized to bring about a corrective change in 5 with a sensor 30 which works on an optical, or reflec- 

the rate of feeding of the lacquer by the fountain roller tive, principle, it will be apparent to one skilled in the 

23. This is brought about by an electro-mechanical art that the invention is not limited thereto and that 

servo system 50, the mechanical portion of which is set other sensors 30, arranged opposite the nip 28 for re- 

forth in FIG. 1. Thus, the bearing 27 which supports the sponse thereto and capable of producing an output sig- 

shaft of the metering roller 25 is slidably mounted in 10 nal which varies in accordance with a departure in 

ways formed in the frame of the machine and positioned buildup from the optimum level, may be substituted 

by a plunger 51. The plunger 51 is connected to a rack without departing from the present invention. 

52 which is driven by a pinion 53 coupled to a gear 54. In the arrangement described it is preferable for the 

The latter is rotatable by a worm 55 driven by a reversa- fountain, or scoop, roller 23 and the applicator cylinder 

ble motor 56. All that need be said about the motor is 15 11 to be hard surfaced while the applicator roller 12 and 

that it is capable of driving in opposite directions de- metering roller 25 are resiliently surfaced, 

pending on the polarity of the control signal. Although the invention has been described in connec- 

To produce an output signal the bridge 40 is tenni- tion with a highly simplified arrangement in which 

nated in a potentiometer 60 having legs 61, 62 and a there is direct transfer of lacquer from the fountain, or 

wiper 63. The wiper is connected to the input of an 20 scoop, roller 23 to the counter-rotating applicator roller 

amplifier 64 having an output lead 65 which drives the 12, to produce the buildup 29, it will be understood that 

motor 56. The mechanical output of the motor is cou- the invention is not limited to such simplified form and, 

pled by a connection 66 (see also FIG. 1) to the wiper 63 if desired, additional roller may be interposed between 

of the potentiometer. Capacitors 67 respectively con- the fountain roller and applicator roller and driven at a 

nected across the photocells 31, 32 have an averaging 25 surface speed corresponding to one of them, for cre- 

effect and make the system nonresponsive to transient ation of a nip having a region of buildup which is moni- 

changes in- level and, more particularly, to transient tored by a sensing device 30 as described, 

departures from the horizontal. The term "signalling means" as used herein refers to 

^The servo system is turned on by a switch 68 which any means capable of attracting the attention of the 

Incapable, also, of switching push-buttons 69 into the 30 pressman or for bringing about a corrective change in 

circuit for manual control. the rate of feed. 

M=It will be assumed that initially the buildup is horizon- We claim: 

jtfl and at the level indicated at 29. It will further be 1. In a printing press the combination comprising an 
assumed that the bridge, under such conditions, is bal- applicator cylinder for receiving a film of lacquer from 
Meed so that the motor 56 is de-energized. Upon a drop 35 an associated counterrotating applicator roller, means 
g the level of buildup from 29 to 29a, the reflected for driving the cylinder and applicator roller at press 
Seam switches to position 35a causing more of the re- speed, a fountain supplying the lacquer and having a 
Nected light to enter photocell 31 than enters photocell fountain roller partially immersed m a reservoir of lac- 
32. This unbalances the bridge causing an output signal quer disposed below said fountain roller, means for 
Sexist at the bridge terminal 63, which signal is fed to 40 driving the fountain roller so that it picks up a coating 
*Se amplifier 64. The amplified signal is applied, by line of lacquer from said reservoir, said fountain roller en- 
to the motor 56 causing the motor to rotate in the gaging the applicator roller so that some of the lacquer 
Idirection which produces backing off of the plunger 51 is transferred from the fountain roller to the applicator 
thereby creating additional clearance between the foun- roller, a metering roller engaging the fountain roller, 
Wn roller 23 and the metering roller 25 allowing lac- 45 means for adjusting the transaxial spacing between the 
Suer to be transported at a greater rate to the nip 28. At metering roller and the fountain roller so that a film of 
&ie same time the motor, through connection 66, causes regulated thickness is applied to and transferred by the 
movement of the slider 63 on potentiometer 60 to rebal- applicator roller, said fountain roller driving means 
ance the bridge circuit so that the signal fed through the being operable to drive said fountain roller m a counter- 
amplifier 64 to the motor 56 is reduced to zero, turning 50 rotative direction with respect to the applicator roller 
off the motor. with the contacting applicator roller and cylinder sur- 
The increased rate of flow of the lacquer causes the faces being rotated upwardly at the nip between the 
buildnp to be restored from the low level 29a to the applicator roller and the cylinder so that there is no 
optimum level 29. Any tendency of the level to exceed significant buildup of lacquer at the nip between the 
the level 29, causing a rise in the level of buildup to the 55 applicator roller and the cylinder and with the contact- 
level 29fc, results in a switch of the reflected beam to the ing fountain roller and applicator roUer surfaces bemg 
path 35b which causes more light to be transmitted to rotated downward at the nip between the fountain rol- 
photocell 32 than is transmitted to photocell 31. This ler and the applicator roller so that the lacquer tends to 
results in an output signal at output terminal 63 of the buildup at the nip between the fountain roller and the 
bridge which is opposite to that previously produced 60 applicator roller, the engagement of the fountain roller 
and which, amplified by the amplifier 64, causes the and the applicator roller causing a desired thickness of 
motor 56 to rotate in the opposite direction, that it, in a lacquer to be transferred to the cylinder when the 
direction to slightly close down the metering roller 25 buildup of lacquer is at an optimum level in the nip 
reducing the flow of lacquer to the nip 28 and, simulta- between the fountain roller and applicator roller, means 
neously, through connection 66, rebalancing the bridge 65 including a sensing device located at the nip between 
so that the level of buildup does not substantially exceed the fountain roller and applicator roller for sensing said 
the level 29. This constitutes a "hunting" type of con- buildup of lacquer and for producing an output signal 
trol in which the level of buildup swings slightly above upon departure of the buildup from an optimum level, 
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that said lacquer buildup in the nip tends to be restored 
and means responsive to an input signal from the sens- to the optimum level. 

4 AtM v fl ix- «^«» i,.*™ *k« «~~«o k^«« 2. The combination as claimed in claim 1 further 

ing device for acting upon the adjusting means to bring wmprising means responsive to ^ ^ing device for 

about a corrective adjustment in the position of the 5 emitting a warning signal when the fluid buildup drops 

substantially below the optimum level, 
metering roller with respect to the fountain roller so * * * * * 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 




\ 



□ 
yj 

m 

N 
01 



0 

m 
e 

?4 



37 



United States Patent [19] [ii] Patent Number 4,501,223 

Matsuno et al. [45] Date of Patent Feb. 26, 1985 



[54] COATING APPARATUS 

[75] Inventors: Sadayuki Matsuno, Yokohama; 

Hiroshi Itoh, Tokyo; Isarau 
Nishikawa, Yokohama; Tatsuo 
Awaza, Zushi; Toshio Matsunaga, 
Tokyo; Yoshitaka Kitaoka; Goro 
Sugimoto, both of Yokohama; Hiroki 
Nishinaka, Amagasaki, all of Japan 

[73] Assignee: Hitachi Zosen Corporation, Japan 

[21] Appl. No.: 591,400 

[22] Filed: Mar. 21, 1984 

[30] Foreign Application Priority Data 

Nov. 30, 1983 [JP] Japan 58-227742 

Nov. 30, 1983 [JP] Japan 58-227743 

[51] Intd.* B05C7/00 

[52] US. a „ ; 118/668; 118/305; 

118/323 

[58] Field of Search 1 18/668, 305, 323 

[56] References Cited 

U.S. PATENT DOCUMENTS 

2,955.568 10/1960 Blenman et al 118/323 

3,286,688 11/1966 Blenman 118/323 

3,709.190 1/1973 Von Gottberg ct al 11 8/323 X 

3,951,092 4/1976 van den Brock 118/305 

4,239,431 12/1980 Dauini 11 8/323 X 

4,419.384 12/1983 Kane et al 118/323 X 



FOREIGN PATENT DOCUMENTS 

2025665 1/1980 United Kingdom 239/159 

Primary Examiner— Shrive P. Beck 

Attorney, Agent, or Firm— Barnes, Kisselle, Raisch, 

Choate, Whittemore & Hulbert 

[57] ABSTRACT 

A coating apparatus comprising a support assembly, a 
support moving mechanism for pivotal! y moving the 
support assembly about a horizontal ajtis, an applicator 
supported by the support assembly upwardly and 
downwardly movably, a position detector for detecting 
the raised or lowered position of the applicator, a pair of 
distance sensors attached to the support assembly and 
arranged one above the other at a distance for detecting 
the distance from the work surface to be coated, and a 
control unit connected to the position detector and to 
the distance sensors for causing the support moving 
mechanism to pivotally move the support assembly in 
response to detection signals from one of the distance 
sensors closer to the applicator to hold the applicator at 
a substantially constant distance from the work surface. 
Even when curved in the direction of the height, the 
work surface can be coated uniformly because the sub- 
stantially constant distance is maintained between the 
applicator and the work surface. 

6 Claims, 12 Drawing Figures 
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FIG. 8 is a diagram showing the control circuit of the 
COATING APPARATUS coating apparatus; 

FIG. 9 is a diagram showing operating positions of 
The present invention relates to a coating apparatus, the applicator; 
and more particularly to a coating apparatus suitable for 5 FIG. 10 is a flow chart showing a control process for 
applying a coating composition to the shell plating of coating operation; 

ships during docking. FIG. 11 is a diagram showing coating cycles; and 

Laid-Open UK patent application GB 21 10647A dis- FIG. 12 is a fragmentary side elevation showing an- 
closes a coating apparatus including support means other embodiment of the invention, 
which is mounted on a running truck horizontally mov- 10 With reference to FIG. 1, a truck 1 is adapted to run 
able along the surface to be treated and which supports horizontally alongside a hull in a dock over the entire 
an applicator upwardly or downwardly movably. The length of the hull by being guided by upper and lower 
support means is pivotally movable about a horizontal rails 3 extending along a side wall 2 of the dock. The 
axis by a device which is controlled by an operator, running truck 1 is provided with a crane 4. The crane 4 
whereby the applicator can be held somewhat at a con- 15 comprises a rotary support 5 mounted on an upper 
stant distance from the work surface which is curved in portion of the truck 1 and rotatable about a vertical axis, 
the direction of height. While being reciprocated be- a pivotal arm 7 supported by the rotary support 5 and 
tween an upper limit position and a lower limit position, pivotally movable about a horizontal axis by a hydraulic 
the applicator sprays a coating composition onto the cylinder 6, and a rotatable plate 9 supported by a hori- 
work surface for coating. 20 zontal arm 8 which is held always in a horizontal posi- 

However, because the support means moving device tion to the free end of the pivotal arm 7, the plate 9 
is operated by the worker, the known coating apparatus being rotatable about a vertical axis. Ultrasonic sensors 
requires skill in holding the applicator at a constant 10 mounted on opposite ends of the rotatable plate 9 are 
distance from the work surface, while even a skilled used for causing the plate 9 to follow the horizontal 
worker has difficulties in maintaining the constant dis- 25 curve of the outer side surface of the hull, 
tance at all times between the work surface and the With reference to FIGS, 2 to 8, support means 11 is 
applicator which is continuously moved upward and mounted on the rotatable plate 9. The support means 11 
downward, thus failing to assure uniform coaling. chiefly comprises a pair of pivotal rods 14 rotatably 

An object of the present invention is to provide an attached by a horizontal pivot 13 to opposite sides of the 
apparatus by which even curved surfaces can be coated 30 lower end of a frame 12 fixedly mounted on the rotat- 
uniformiy and full-automatically. able plate 9, a first support member 16 rotatably con- 

To fulfill this object, the present invention provides a nected to the free ends of the pivotal rods 14 by a hori- 
coating apparatus comprising support means, support zontal pivot 15 and in the form of a channel member 
moving means for pivotally moving the support means which is elongated generally vertically, and a second 
about a horizontal axis, an applicator holder supported 35 support member 17 supported by the first support mem- 
by the support means upwardly and downwardly mov- ber 16 movably longitudinally thereof and similarly in 
ably and supporting applicator means, holder drive the form of a channel member which is elongated gen- 
means for moving the applicator holder upward and erally vertically. 

downward, position detecting means for detecting the Each of the pivotal rods 14 is fixedly provided at its 
raised or lowered position of the applicator holder or 40 upper end with a front bolt 18 and a rear bolt 19 which 
the applicator means, a pair of distance detecting means extend away from each other. When the front bolt 18 is 
attached to the support means and arranged one above inserted through a hole formed in a front bracket 20 at 
the other at a distance for detecting the distance from the upper end of the frame 12, with an unillustrated nut 
the work surface to be coated, and control means con- screwed on the bolt, the pivotal rod 14 can be retained 
nected to the position detecting means and to the dis- 45 in a forwardly inclined position (shown in solid lines in 
tance detecting means for causing the support moving FIG. 5). When the rear bolt 19 is inserted through a 
means to pivotally move the support means in response hole formed in a rear bracket 21 at the upper end of the 
to detection signals from one of the distance detecting frame 12, with an unillustrated nut screwed on the bolt, 
means closer to the applicator means to maintain a sub- the pivotal rod 14 can be held in a rearwardly inclined 
stantially constant distance between the applicator 50 position (shown in phantom lines in FIG. 5). 
means and the work surface. A hydraulic cylinder 22 is provided between the 

Various features and advantages of the present inven- pivotal rod 14 and the first support member 16. The first 
tion will be readily understood from the embodiments support member 16 is pivotally movable with the see- 
to be described below with reference to the accompany- ond support member 17 by operating the hydraulic 
ing drawings, in which: 55 cylinder 22. 

FIG. 1 is an overall perspective view showing a coat- A movable member 23 is provided between the first 
mg apparatus embodying the invention; support member 16 and the second support member 17 

FIG. 2 is a side elevation showing support means and has engaging wheels (such as sprockets) 24. First 
included in the coating apparatus and provided with an and second engaging rails 25, 26 are attached to the 
applicator; 60 opposed faces of the support members 15, 16, respec- 

FIG. 3 is a front view showing the support means; tively. The engaging wheels 24 on the movable member 

FIG. 4 is a plan view of the support means; 23 are in engagement with these rails 25, 26. Connected 

FIG 5 is a fragmentary enlarged view of the support to opposite ends of the movable member 23 are a first 
means I roller chain 29 which is reeved around sprockets 27, 28 

FIG. 6 is a view showing the support means as it is 65 mounted on opposite ends of the first support member 
seen in the direction of line VI— VI in FIG. 2; 16 and a second roller chain 32 which is reeved around 

FIG. 7 is a diagram for illustrating the upward or sprockets 30, 31 on opposite ends of the second support 
downward movement of the applicator; , member 17. The second roller chain 32 is connected 
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also to an applicator holder 32 carrying applicators 33. 
The sprocket 28 at the lower end of the first support 16 
is coupled through sprockets 35 to 38 and chains 39, 40 
to a hydraulic motor 41 fixed to the first support mem- 
ber 16. Accordingly when the motor 41 moves the 
movable member 23 a distance 1 relative to the first 
support member 16 as seen in FIG. 7, the second sup- 
port member 17 moves the same distance 1 in the same 
direction relative to the movable member 23, and at the 
same time, the holder 34, i.e., the applicator 33 attached 
thereto, move the same distance 1 in the same direction 
relative to the second support member 17. In other 
words, the applicators 33 move three times the distance 
of movement of the movable member 23. 



10 



above the central position, the distance signal from the 
first sensor SOA is compared with a preset distance 
value. For example if they are found to be away from 
the hull side outer surface by too large a distance, a 
signal is given to the electromagnetic change-over 
valve 61 of the cylinder 22 to bring the first sensor SOA, 
i.e., the applicators 33, to a position at the preset dis- 
tance from the outer surface, whereby the means 11 is 
inclined forward. If the applicators 33 are positioned 
too close to the hull outer surface, a signal is of course 
delivered to the valve 61 for moving them away from 
the hull. Further when the applicators 33 are located 
below the central position, the second sensor SOB func- 
tions to control the support means in the same manner 



The holder 34 is movable along a pair of guide rails 42 15 as above. In this way, a substantially constant distance is 
fixed to the second support member 17. The applicators maintained between the applicators 33 and the side 
33 (such as spray guns for a coating composition) are outer surface of the hull over the entire path of travel of 
fixed to a horizontal rotary shaft 45 supported by bear- the applicators. This eliminates irregularities in the 
ings 44 on the holder 34. A first air cylinder 47 has a coating that could result from variations in the spraying 
piston rod 47a which is connected to the rotary shaft 45 20 distance. 

by a link 46. Fixed to the first air cylinder 47 is a second The pivotal movement of the applicators 33 is con- 
air cylinder 48 having a piston rod 48c which extends in trolled in the manner to be described below with refer- 
a direction opposite to the piston rod 47a The piston ence to FIG. 9. Along the path of upward-downward 
rod 48a is rotatably connected to a bracket 49 on the movement of the applicators 33, rising limit position, 
holder 34. The applicators 33 are adapted to be brought 25 spraying upper limit position, upward pivoting position. 



central position, downward pivoting position, spraying 
lower limit position and lowering limit position are set 
for the applicators from above downward in the order 
mentioned. Encoded values corresponding to these 
30 positions are stored in a memory of the CPU 60 as XI to 
X7. Under the control of the CPU 60, a coating compo- 
sition is sprayed from the applicators 33 within the 
range of X2 to X6. Between XI and X3, the applicators 
33 are directed upward within an upward angular range 
of 45 degrees. Between X5 and X7, the applicators 33 
are directed upward within a downward angular range 
of 45 degrees. The applicators 33 are operated in this 
mode by controlling the hydraulic motor 41, the air 
cylinders 47, 48 and the composition feeder 65. Accord- 



to their pivoted central position when the piston rod 
p*7« of the first air cylinder 47 is retracted, with the 
rpiston rod 48a of the second air cylinder 48 extended. 
^Accordingly, when the piston rod 47a of the first cylin- 
der 47 is extended, the applicators 33 are pivoted down- 
[Iward, while the retraction of the piston rod 48a of the 
f"3econd cylinder 48 pivotally moves the applicators 33 
U iipward. 

\I Upper and lower ultrasonic sensors SOA, SOB for 
detecting the distance from the side outer surface of the 35 
^huil (work surface to be coated) are attached to the 
y upper and lower ends of the second support member 17. 

Further as seen in FIG. 6, the first support member 16 
jlJs provided with an input shaft 54 which is coupled 

Uthrough sprockets 51, 52 and a chain 53 to the hydraulic 40 ingly, between X2 and X3, as well as between X5 and 
LT motor 41 ^ or movin g the movable member 23 upward X6, the coating composition is sprayed from the appli- 
y° r downward. The sprocket 51 is driven by the motor cators 33 while they are being pivoted at all times. The 
C? 1 tnr °ugh the sprockets 35, 36 and chain 39. Mounted coating composition is therefore applicable uniformly 
I^On the midportion of the input shaft 54 are a first cam over the entire coating range without producing any 
ppiate 56 for actuating a first limit switch 55 for detecting 45 coat of increased thickness in the vicinity of the rising 
L? a ^ the a PPhcators 33 are positioned above the central upper limit position or the lowering limit position, 
^position in the range of travel thereof, and a second cam Actual coating sequence will be described below 
plate 58 for actuating a second limit switch 57 for de- chiefly with reference to FIGS. 9 and 10. When the 
tecting that the applicators 33 are below the central start button (not shown) is depressed, an encoder value 
position. A rotary encoder 59 is mounted on one end of 50 E representing the position where the applicators 33 are 
the input shaft 54 for detecting the position of the appli- then located is fed to the CPU 60 and compared with 
cator 33 during the travel thereof. X4. If the encorder value E is greater than X4, i.e., if the 

As seen in FIG. 8, the signals from the sensors SOA, applicators are positioned below the central position, an 
SOB, the limit switches 55, 57 and the encoder 59 are all instruction for lowering mode D is set in a register R in 
fed to a central processing unit (CPU) 60. In response to 55 the CPU 60, causing the applicator 33 to start lowering. 



such signals, the CPU 60 controls the hydraulic cylin- 
der 22, hydraulic motor 41, air cylinder 47 and air cylin- 
der 48 via electromagnetic change-over valves 61 to 64, 
respectively, and also controls a coating composition 
feeder 65 for the applicators 33 

With the coating apparatus of the above construction, 
the first support member 16, namely, the support means 
11, is controlled by the hydraulic cylinder 22 in the 
following manner. The first and second limit switches 
55, 57 feed signals to the CPU 60, which checks 
whether the applicators 33 are positioned above or 
below the central position of the path of travel thereof. 
For example when the applicators 33 are positioned 
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When the position of the applicators 33, i.e., the en- 
corder value E, is in the range of X2 to X6, a signal is 
given to the feeder 65 to initiate application of the coat- 
ing composition. During the descent of the applicators 
33, the encoder value E matches X5, whereupon the 
CPU 60 feeds to the first air cylinder 47 a signal for 
pivoting the applicators 33 downward. The applicators 
33 are pivotally moved downward from the usual coat- 
ing posture. When the encoder value E thereafter 
matches X6, a coating intrruption signal is sent to the 
feeder 65 to discontinue the "coating operation. The 
applicators 33 further reach the lowering limit position, 
with a match between the encoder value E and X7, 



whereupon a stop signal is emitted to discontinue the 
decent and downward pivotal movement of the applica- 
tors 33. The mode now changes to rising mode U, 
whereupon the applicators 33 start to rise and are piv- 
oted upward by the first air cylinder 47 (although still 
directed downward). When the encoder value E be- 
comes identical with X6, coating operation is resumed. 
As the applicators 33 further rise, the encoder value E 
matches X5. The applicators 33 are returned to the 
usual coating posture and brought out of pivotal move- 
ment In this state, the applicators 33 rise to the position 
of X3 while spraying the composition. At the position 
of X3, the CPU 60 emits a signal for operating the sec- 
ond cylinder 48, initiating the applicators 33 into up- 
ward pivotal movement At the position of X2, the 
coating operation is discontinued, and at the position of 
XI, the applicators 33 stop rising and moving pivotally 
upward The applicators 33 thereafter start to descend 
again in the same manner as above for continual coating 
operation. While the applicators 33 move upward and 
downward in reciprocation, the truck 1 (FIG. 1) carry- 
ing the support means 11 on the crane 4 continuously 
moves horizontally. Accordingly the applicators 33 
spray the composition in a zigzag fashion as seen in 
FIG. 11 (showing four spray guns). 

Based on the distance measured by the sensors 10 
(FIG. 1), the applicators 33 are caused to follow the 
curve of the outer surface of the hull longitudinally 
thereof by the crane 4, which is controlled of course by 
the CPU 60 or other control means connected to the 
CPU 60. 

The support means 11 may be pivoted by a hydraulic 
or electric stepping motor 70 as shown in FIG. 12. 
What is claimed is: 

1. A coating apparatus comprising support means, 
support moving means for pivotally moving the support 
means about a horizontal axis, an applicator holder 
supported by the support means upwardly and down- 
wardly movably and supporting applicator means, 
holder drive means for moving the applicator holder 
upward and downward, position detecting means for 
detecting the raised or lowered position of the applica- 
tor holder or the applicator means, a pair of distance 
detecting means attached to the support means and 
arranged one above the other at a distance for detecting 
the distance from the work surface to be coated, and 
control means connected to the position detecting 
means and to the distance detecting means for causing 
the support moving means to pivotally move the sup- 
port means in response to detection signals from one of 
the distance detecting means closer to the applicator 
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means to maintain a substantially constant distance be- 
tween the applicator means and the work surface. 

2. A coating apparatus as defined in claim 1 wherein 
the applicator means is mounted on the holder and 

5 pivotable about a horizontal axis by applicator pivoting 
means, the control means being adapted to cause the 
pivoting means to pivotally move the applicator means 
upward upon the applicator means reaching a predeter- 
mined raised position and to cause the pivoting means to 

10 pivotally move the applicator means downward upon 
the applicator means reaching a predetermined lowered 
position. 

3. A coating apparatus as defined in claim 1 wherein 
the position detecting means comprises a rotary en- 

IS coder coupled to the holder drive means. 

4. A coating apparatus as defined in claim 1 wherein 
the support means comprises a first support member 
elongated in the upward-downward direction and hav- 
ing first engaging rail means and a second support mem- 

20 ber supported by the first support member movably 
longitudinally thereof and having second engaging rail 
means in opposed relation to the first engaging rail 
means, the applicator means being supported by the 
second support member upwardly and downwardly 

25 movably, the holder drive means including a movable 
member having engaging wheel means engageable with 
the two rail means without sliding, means for moving 
the second support member relative to the movable 
member by moving the movable member relative to the 

30 first support member and means for convening the 
movement of the second support member relative to the 
movable member to a movement, equivalent thereto in 
distance and direction, of the applicator means relative 
to the second support member. 

35 5. A coating apparatus as defined in claim 1 wherein 
the support means is attached by a crane to a running 
truck movable horizontally, and the crane comprises a 
rotary support mounted on the running truck rotatably 
about a vertical axis, a pivotal arm having one end sup- 

40 ported by the rotary support rotatably about a horizon- 
tal axis and pivotally movable by cylinder means, a 
horizontal arm connected at its one end to the other end 
of the pivotal arm rotatably about a horizontal axis and 
held in a horizontal position at all times and a rotatable 

45 plate connected to the other end of the horizontal arm 
rotatably about a vertical axis and having the support 
means mounted thereon. 

6. A coating apparatus as defined in claim 5 wherein 
the rotatable plate is provided at its opposite ends with 

50 a pair of distance detecting means for detecting the 
distance between the rotatable plate and the work sur- 
face. 

***** 
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[57] ABSTRACT 

In a varnish coater for a printed product, a blanket 
cylinder and a form roller are respectively supported by 
eccentric bearings to throw on/ofT the blanket cylinder 
with respect to the form roller and an impression cylin- 
der and throw on/off the form roller with respect to the 
blanket cylinder, and rollers provided in the eccentric 
bearings of the form roller are brought by biasing means 
into tight contact with the cam surfaces of cams pivoted 
by pivot means so as to simplify adjustment of a contact 
pressure of the form roller with respect to the blanket 
cylinder at the throw-on and -off positions of the blan- 
ket cylinder. 

5 Claims, 6 Drawing Figures 
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located in the throw-on position. The adjusting condi- 

VARNISH COATER FOR PRINTED PRODUCT tion is preferably checked. For this purpose, the contact 

pressure of the form roller with respect to the blanket 

BACKGROUND OF THE INVENTION cylinder must be properly adjusted even if the blanket 

The present invention relates to a varnish coater 5 cylinder is located in the throwoff position 

disposed between a printing unit and a delivery appara- In this manner, the contact pressure of the form roller 

tus of a rotary press or in an independent coating unit to with respect to the blanket cylinder must be controlled 

apply varnish on a printed surface. for both the thrown and throw-off positions of the 

The surface of paper printed by a rotary printing blanket cylinder. Conventionally, the contact pressure 

press is not quickly dried and can be contaminated in 10 is adjusted by a turnbuckle and an eccentric pin, or by 

the subsequent processing. In a sheet-fed rotary printing stoppers for defining the pivotal range of the form roller 

press, offsetting tends to be caused when printed sheets support arm. In addition, the contact pressure adjust- 

are stacked. In order to solve these problems, conven- ments are independently performed at the throw-on and 

uonally, a dryer is arranged in a delivery path of the throw-off times of the blanket cylinder. The contact 

printed products, or a powder is sprayed on the printed 15 pressure adjustment must be performed every time ir- 

paper surfaces. However, in this case, the dryer be- regular thickness is eliminated or the blanket of the 

comes large, and powder spraying results in surface blanket cylinder is worn out, resulting in time-consum- 

roughening of the printed surface. Surface roughening mg operation. In addition to this disadvantage, since an 

tends to entail a loss of gloss and subsequent poor print- impact occurs when the form roller is brought into tight 

ing. Instead of these techniques, varnish is applied to the 20 contact ^th the blanket cylinder by means of the form 

printed surface to prevent the surface from being con- rollef ann ^ ^ durability of the component parts is 

taminated and to give it gloss. Varnishing is performed degraded upon repetition of the above contact opera- 

in printed products such as covers of books, catalogs ^ Furthe nnore, when we contact pressure is ad- 

and pamphlets which require an aesthetic effect . ^ flt ^ ^v-on and off positions, the pressure 

The varnish coater is used as an independent appara- ; djusted at onc of ^ positions influences that at the 

tus. However, recently, Ae varnish coater is generally inconvenience, 

disposed in a delivery path of a printing press to shorten uurei » icai ""«B « 

a coating time and an associated operation time for SUMMARY OF THE INVENTION 

restacking the printed sheets and J* 3Q ltkm object of the pre5 ent invention to provide a 

varnish pan is supplied to a surface of a blanket cylinder blanket cylinder. 

through the rollers. The varnish is transferred to a sheet 35 It is another object of the present invention to pro- 
passing between the blanket cylinder and an impression vide a varnish coater capable of smoothly contacting 
cylinder. the form roller with the blanket cylinder and improving 

However, the conventional varnish coater of this the durability of the coater. 

thick paper such as a cover. The blanket on the surface In order to achieve the above and other objects, the 

of the blanket cylinder is partially deformed to result in 40 blanket cylinder and the form roller are respectively 

a nonuniform thickness of the varnish film. In this case, supported by eccentric bearings to throw on/off the 

a thickness of an underlay inserted between the blanket blanket cylinder with respect to the form roller and an 

and the metal surface of the blanket cylinder must be impression cylinder and throw on/off the form roller 

adjusted after the rotary printing press is stopped. When reS pect to the blanket cylinder, and rollers pro- 

the rollers are stopped for a long period of time while 45 vided in fa e eccentric bearings of the form roller are 

the coating operation is interrupted, varnish is hardened brought by biasing means into tight contact with cam 

and many wasted paper sheets are produced when the surfaces of cams pivoted by pivot means, 

coating operation is restarted. In order to prevent this, According to the present invention, there is provided 

the rollers inserted between the form roller and the a vanusn coa ter for coating varnish transferred from a 

varnish type has the following problem in contact pres- 50 fonn rol}er tQ ft blanket cylinder on a printed sheet 

sure adjustment between the blanket cylinder and the passmg through the blanket cylinder and an impression 

form roller for transferring varnish to the blanket cylin- cylinder( compr ising: 

der. During the coating operation, since the blanket first eccentric bearings for supporting the form roller; 

cylinder is in sliding contact with the form roller which roU . members mounte d on outer end portions of 

transfers varnish to the blanket ey fi ^- 55 the first eccentric bearings, respectively; 

pressure of the form roller with respect to the blanket ^ which m ivQtall mppOTted by second eccen- 

cylinder must be properly adjusted to obtain a uniform respectively, and each of which has a 

thickne^ofthevamishnlmtob^ Sge diameter portion and a small diameter portion 

sheet. On the other hand the coating ope ation is often *g ^vely brought into contact with a corre- 

performed for pan must be brought into sliding contact 60 wmuidicwc / * mM K-«. 

with the form roller. After the blanket cylinder is spending one of the rolling Mto, 

washed or cleaned, the underlay is adjusted. Subse- pivoting means for pivoting the carns^ 

quenS, after ^underlay is adjusU tiie blanket cylin- biasiug means for fcasmg ^^^^^ 

der is located in the thro w-on position. In this case, in which is brought into tight contact with one of the large 

order to properly perform the coating operation, the 65 and small diameter portions of a corresponding one of 
form roller must be brought into tight contact with the the cams; and 

blanket cylinder to transfer varnish from the form roller second pivoting means for pivoting the second eccen- 

to the blanket cylinder before the blanket cylinder is trie bearings to shift an axis of a cam shaft of the cams. 
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^ ww _ „ : _ left sprockets 16 and front end sprockets 18 of a deliv- 

BRIEF DESCRIPTION OF THE DRAWINGS cry frame 17> sheet 13 g^ped by ^ grippers of 

FIG. 1 is a schematic side view of a four-color sheet- the impression cylinder 11 is gripped by the grippers of 

fed offset rotary printing press; the chains 19 and transferred thereby. The sheet 13 is 

FIG. 2 is a schematic side view of a fourth color 5 released from the grippers of the chains onto a stack 

printing unit and a coating unit of the rotary printing board 20. 

press shown in FIG. 1; The coating unit 4 having the construction described 

FIG. 3 is a side view of a varnish coater of the coating above has a varnish coater 21 to be described below, 

unit shown in FIG. 2 according to an embodiment of Referring mainly to FIG. 4, the blanket cylinder 23 

the present invention; 10 having the same diameter as that of the blanket cylinder 

FIG. 4 is a developed sectional view of a portion 8 is rotatably supported by right and left frames 22, 

including a blanket cylinder and a form roller of the respectively, through pairs of antifriction bearings 24 

varnish coater shown in FIG. 3; and plain bearings 25. The blanket cylinder 23 is rotated 

FIG. 5 is a developed sectional view of a portion in the direction indicated by arrow A (FIG. 3) upon 

including a pan roller and a metering roller of the var- 15 rotation of a cylinder gear 26 coupled to a driving 

nish coater shown in FIG. 3; and source. The axes of the bearings 24 and 25 are respec- 

FIG. 6 is a side view of a throw-on and -off mecha- tively deviated by distances tl and t2 with respect to the 

nism for rollers in correspondence with the portion axis of the blanket cylinder 23. A lever 27 pivotally 

shown in FIG. 3 when viewed from the outside of the mounted on the corresponding rolling bearing 24 of the 

frame. 20 frame 22 is reciprocated by means of an air cylinder to 

_ „ bring the blanket cylinder 23 into contact with or sepa- 

DESCRIPTION OF THE PREFERRED rate it from the impression cylinder 11. A lever 28 piv- 
EMBODIMENT ota jj y mounted on the plain bearing 25 is reciprocated 
Referring to FIGS. 1 and 2, a four-color sheet-fed by a handle to adjust the contact pressure between the 
offeet rotary printing press 1 comprises a sheet feeder 2, 25 blanket cylinder 23 and the impression cylinder 11. 
-four color printing units 3, a coating unit 4 and a deliv- Referring mainly to FIG. 5, a DC variable motor 30 
*iejry apparatus 5. These components are separately as- is supported and mounted on a bracket 29 fixed on the 
Jsembled and constitute the rotary printing press 1. Each outer surface of one of the frames 22. A gear box 32 
printing unit 3 has a plate cylinder 6 having a printing coupled to the shaft of the motor 30 through a coupling 
opiate thereon, an inking apparatus (not shown) for sup- 30 31 is supported and mounted on a bracket 33 fixed on 
^plying a corresponding ink to the cylinder surface, and the outer surface of this frame 22. A driving gear shaft 
US dampening apparatus 7 for supplying dampening 34 is coupled to the motor shaft through a bevel gear 
-ovater to dampen the cylinder surface. A blanket cylin- which is disposed in the gear box 32 to be perpendicular 
,3er 8 is brought into contact with each plate cylinder 6 to the motor shaft. A driving gear 36 supported by a 
ion which an image is formed by utilizing the corre- 35 stud 35 which extends outward from the frame 22 is 
Sponding color ink and water. The image on the plate fixed on the driving gear shaft 34. A gear shaft 38 is 
"cylinder 6 is transferred to the blanket cylinder 8 upon supported on the frame 22 through a bearing 39 to rotat- 
Irelative rotation therebetween. In each printing unit 3, ably support an intermediate gear 37 meshing with the 
kan impression cylinder 9 having a diameter twice that of driving gear 36. One end of a pan roller 41 is rotatably 
fjftie blanket cylinder 8 is brought into contact therewith. 40 supported by the bearing portion of the gear shaft 38 
* A transfer cylinder 10 having the same diameter as the extending inwardly of the frame 22. The other end of 
^impression cylinder 9 is sandwiched between adjacent the pan roller 41 is supported by a bearing 40 of the 
□repression cylinders 9 of the corresponding printing opposing frame 22. The pan roller 41 is dipped in var- 
flmits 3. An impression cylinder 11 having a diameter nish 43 stored in a varnish pan 42. A pan roller gear 44 
!"twice that of a blanket cylinder 23 (having the same 45 is fixed on a collar in the vicinity of the gear shaft 38. 
Construction as the blanket cylinder 8) of the coating Reference numerals 45 and 46 denote gears which re- 
unit 4 is disposed to be in contact with the blanket cylin- spectively mesh with the intermediate gear 37 and the 
der 23 and at the same level as the other impression pan roller gear 44 to transmit a rotational force of the 
cylinders 9 of the printing units 3. A transfer cylinder 12 intermediate gear 37 to the pan roller 41. The gears 45 
is sandwiched between the impression cylinder 9 of the 50 and 46 are mounted on a gear shaft 48 supported by a 
fourth color printing unit 3 and the impression cylinder bearing 47 which is mounted on the frame 22. The pan 
11 of the coating unit 4. Paper sheets 13 stacked on the roller 41 rotates in a direction indicated by arrow B 
feed table of the sheet feeder 2 are taken up by a sheet (FIG. 3). L-shaped roller arms 49 and 50 (the shape of 
pick-up device (not shown) and are fed one by one onto the roller arm 49 is illustrated in FIG. 3 in detail) are 
a feedboard 14. Each sheet 13 is gripped with grippers 55 movably mounted between the collar of the pan roller 
of the first color impression cylinder 9 by means of a 41 and the bearing 40 and between the collar of the gear 
swing gripper. The sheet 13 is printed by the blanket shaft 38 and the bearing 39 through thrust bearings, 
cylinders 8 with four colors while the sheet 13 is se- respectively. Inverted T-shaped arms 51 (the shape 
quentially fed by the transfer cylinders 10 and the corre- thereof is illustrated in FIG. 3 in detail) are pivotally 
sponding impression cylinders 9. The printed sheet is 60 mounted through pins 52 on corresponding free ends of 
then gripped by grippers of the impression cylinder 11 the L-shaped roiler arms 49 and 50, respectively. A 
and is wound therearound. bearing 53 is pivotally mounted on the free end of each 
The delivery apparatus 5 comprises a delivery cylin- of the T-shaped arms 51 such that the axis of the bearing 
der 15 which is brought into contact with the impres- 53 is deviated by a distance t3 (FIGS. 3 and 5) with 
sion cylinder 11, and a pair of right and left sprockets 16 65 respect to the shaft of a metering roller 54 having an 
which are coaxially mounted on the delivery cylinder elastic surface. Therefore, the roller 54 is supported by 
15. Delivery chains 19 each having grippers at equal the bearings 53 and is brought in contact with the pan 
intervals are respectively looped between the right and roller 41. A gear 55 mounted on the end portion of the 
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shaft of the roller 54 is meshed with the pan roller gear 80 through the cam shaft 79. A lever M is split-clamped 
44 so that the roller 54 is rotated in the direction indi- on the projecting end of the cam shaft 79, and the actua- 
cated by arrow C (FIG. 3). Bolts are loosened to pivot tor end of a piston rod 85 of an air cylinder 84 pivotaUy 
the bearings S3 so as to adjust a nip pressure acting on supported by the frame 22 through a stud 83 tspivotally 
AeMnroUer41. ' ^ 5 coupled to the free end portion of the lever 82. Bolts 86 

One of the roller arms 49 is coupled to the corre- respectively extend from the extended portions of the 
stranding T-shaped arm 51 through a lever 56 having an eccentric bearings 80 which extend inside the frames 22. 
eccentric portion indicated by a distance t4 (FIGS. 3 The bolts 86 respectively engage with nuts such that 
and 5) A pin 57 of the eccentric portion is manually these bolts 86 are inserted in handles 88 supported by 
pivoted to throw on/off the metering roller 54 with 10 studs 87 so as not to move axially. When the handles 88 
respect to the pan roller 41. Reference numeral 58 de- are turned to move the bolts 86 so as to turn the eccen- 
notes cams each having a large diameter portion 58a trie bearings 80, respectively, the cams 81 are eccentn- 
(FIG. 3) and a small diameter portion 58* (FIG. 3). The cally moved together with the cam shaft 79 to shift its 
cams 58 are mounted on end portions of a cam shaft 59 axis. In this throw-on and -off mechanism of the form 
mounted across the right and left frames 22. These end 15 roller 68, when the piston rod 75 (FIG. 5) of theair 
portions are adjacent to the inner surface portions of the cylinder 74 is shortened (i.e., when the eccentric bear- 
rieht and left frames 22, respectively. Rollers 60 eccen- ings 67 are pivoted clockwise m FIG. 6). the form roller 
trically (indicated by a distance t5) mounted on the free 68 is separated from the blanket cylinder 23. In this case, 
ends of the T-shaped arms 51 are in contact with the the eccentric direction of the bearings 67 is preset such 
cam surfaces of the cams 58, respectively. Pivotal 20 that the form roller 68 is separated from the blanket 
spring shafts 62 are mounted on studs 61 extending cylinder 23 while the distance between the form roller 
inward from the frames 22. One end of each of pivotal 68 and the metering roller 54 is kepi : to >b« : substantially 
SDrine shafts 62 is pivotally mounted on the correspond- constant In the state shown in FIG. 6, the blanket cyhn- 
ing T-shaped arm 51. The T-shaped arms 51 urge the der 23 is in contact with the form roller 68. In this case, 
rollers 60 which tend to abut against the cams 58 by 25 the piston rod of the air cylinder 84 is shortened, and the 
means of compression coil springs 63 mounted on the large diameter portion 81a of eacbeam 81 u ,m contact 
S shafts 62, respectively. A piston rod 66 of an air with the corresponding roUer 78. P>%~"f?»^ 
cylinder 65 having an end mounted on the correspond- by an air pressure of the air cyhnder 74 to abut against 
ing frame is pivotally coupled to the free end portion of the corresponding cam 81. Furthermore, when the blan- 
a lever 64 fixed on the end of the cam shaft 59. When the 30 ket cylinder 23 is removed and the form roller 68 is 
piston rod 66 is moved to pivot the cams 58, the meter- thrown on the blanket cylinder 23, the piston rod 85 of 
ing roller 54 can be brought into contact with or sepa- the air cylinder 84 is elongated to pivot the cams 81 
rated from the pan roller 41 through the rollers 60 and counterclockwise. As a result, the rollers 78 are respec- 
[he T-shaped arms 51. tively brought into contact with the small 1 diameter 

ReferrinTagain to FIGS. 3 and 4, eccentric bearings 35 portions 81* of the cams 81 by means of the biasing 
67 (indicated by a distance t6 in FIG. 3) are respectively force of the air cylinder 74. Therefore, the form roller 
mounted on the frames 22 above the blanket cylinder 68 is held in a slate wherein it .contacts the^ blanket 
23. A form roller 68 is supported by the eccentric bear- cylinder 23. In other words, in the throw-on and -off 
ings 67 and is brought into contact with the blanket positions of the blanket cylinder 23, the contact forces 
cylinder 23. As shown in FIG. 4, one end of a connect- 40 of the form roller 68 with respect to the blanket cyhn- 
ing lever 69 is coupled to an outwardly extended por- der 23 are limited by the large diameter portions 81a 
tion of one of the eccentric bearings 67, and the other and the small diameter portions 81* of the cams 81. 
end thereof is coupled to a lever 71 which is mounted Adjustment of these contact forces is effected by he 
on a lever shaft 70 mounted on the frame 22. An actua- movement of the cam 81 caused by the turning of the 
tor end of a piston rod 75 of an air cylinder 74 pivotally 45 handle 88. Referring to FIG 4 reference numenU 89 
coupled to the stud 73 extending outwardly from the denote off-position stoppers which are screwed m studs 
frame 22 is coupled to a lever 72 fixed on the other end 90 on the frames 22, respectively. When the blanket 
of the lever shaft 70. When the piston rod 75 of the air cylinder 23 is located m the throw-on position, he 
cylinder 74 is moved to pivot the eccentric bearings 67 piston rod 75 of the air cylinder 74 is shortened, and the 
through the coupling lever 69 and the like, the form 50 eccentric bearings 67 are respectively pivoted until they 
roller 68 can be thrown on/off with respect to the Man- abut against the stoppers 89. Therefore, the throw-off 
ket cylinder 23. Referring to FIG. 6, reference numeral position of the form roller 68 can be defined with re- 
76 denotes a bearing fixed on the bracket at the side of spect to the throw-on position of the blanket cylinder 
the frame 22 to support the lever shaft 70 outside the 23. Referring to FIG. 4, reference numeral 91 denotes 
frame 22. As shown in FIG. 4, the roller shafts 77 are 55 stoppers for defining the eccentric pivotal movement of 
split-clamped to be pivoted. Inner rings of rollers 78 the cams 81 when the lever 82 respectively abuts against 
each comprising a ball bearing are respectively fixed at the stoppers 91. As shown m FIG. 3, a nder roller 92 is 
the eccentric portions deviated by distances t7 with supported at each end thereof by an arm 94 p.vota] 
respect to the axis of the roller shaft 77. Reference nu- about a pin 93 on the side of the frame 22 andis brought 
meral 79 denotes a cam shaft supported by the right and 60 in tight contact with the form roller 68. The arm 94 
left frames 22 respectively through eccentric bearings swings upon pivotal movement of a cam 95 by means ot 

80 As shown in FIG. 6, the position of the cam shaft 79 a handle (not shown), so that the rider roller 92 can be 
is preset such that the axes of the cam shaft 79, the roller thrown on/off with respect to the form roller 68. 

78 and the form roller 68 correspond to apexes of a right A drive mechanism of the motor 30, the cylinder gear 
ansled triangle. Cams 81 each having a large diameter 65 26 and the form roller 68 will be described, 
portion 81a and a small diameter portion 81* are split- One end of a clutch shaft 98 is supported by a bearing 
clamped on the cam shaft 79. In other words, the cams 96 fixed on the frame 22 in the vicinity of the motor 30 

81 are respectively pivotal about the eccentric bearings and the other end thereof ts supported by a bracket 97 
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extending from the frame 22. A gear 99 is fixed on the 
clutch shaft 98 and is meshed with the driving gear 36 to 
transmit rotation of the motor 30 to the clutch shaft 98. 
A clutch gear 101 fixed on a one-way clutch 100 (to be 
described in detail later) on the clutch shaft 98 is meshed 
with a form roller gear 102 fixed in the end portion of 
the roller shaft of the form roller 68. The one-way 
clutch 100 has a known structure capable of transmit- 
ting a rotational force in only one direction. In this 
embodiment, the form roller 68 is a driven member, so 
that the rotational force of the motor 30 is transmitted 
only to the form roller 68. A one-way clutch 103 having 
the same construction as the one-way clutch 100 is 
arranged in an end portion of a roller shaft of the form 



10 



cylinders 9. The printed sheet is fed toward the coating 
unit 4. When the printed sheet reaches the coating unit 
4, the plain bearings 25 are pivoted in response to the 
command from a timing controller, so that the blanket 
cylinder 23 is located in the throw-on position, and that 
the blanket cylinder 23 is brought into tight contact 
with the impression cylinder 11 and the form roller 68. 
Varnish circulating between the form roller 68 and the 
pan roller 41 is transferred to the blanket cylinder 23 
and is applied to the printed sheet passing between the 
blanket cylinder 23 and the impression cylinder 11. The 
coated sheet 13 is fed by the delivery chains 19 and is 
stacked on the stack board 20. In the throw-on position 
of the blanket cylinder 23, the rotational force is trans- 



roller 68. A clutch gear 104 coupled to the one-way 15 mitted from the motor 30 to the form roller 68 through 
clutch 103 is meshed with the cylinder gear 26 of the the one-way clutch 100. At the same time, since the 
blanket cylinder 23. In this case, the form roller 68 is the blanket cylinder 23 is located in the throw-on position, 
driven member for the one-way clutch 103, so that the the rotational force of the blanket cylinder 23 is trans- 
rotational force of the blanket cylinder 23 is transmitted mitted to the form roller 68 through the gears 26 and 
only to the form roller 68. In this manner, the form 20 104 and the one-way clutch 103. The rotational speed of 



roller 68 is selectively driven by the motor 30 and the 
blanket cylinder 23 through the one-way clutches 100 
and 103; the form roller 68 does not simultaneously 
receive the rotational forces through the one-way 
clutches 100 and 103. Either of the one-way clutches 25 
;,*400 and 103 which transmits a higher rotational speed is 
^coupled to the form roller 68, and the other one of the 
•4one-way clutches 100 and 103 which transmits a lower 
h rotational speed is decoupled from the form roller 68. 



the blanket cylinder 23 is higher than that of the motor 
30, so that only the rotational force of the blanket cylin- 
der 23 is transmitted to the form roller 68. The one-way 
clutch 100 is decoupled from the form roller 68. 

The throw-o a/off operation of the form roller 68 and 
the adjustment of the contact pressure of the form roller 
68 with respect to the blanket cylinder 23 during the 
coating operation will be described. 
During the coating operation as previously de- 



The operation of the varnish coater 21 having the 30 scribed, the blanket cylinder 23 is located in the throw- 



\arrangement described above will now be described. 
iPThe motor 30 of the varnish coater 21 is started to per- 
T form the coating operation while the blanket cylinder is 
Ilocated at the throw-off position. The cams 58 are piv- 
Jited by the air cylinder 65 to abut the rollers 60 against 35 
ffthe small diameter portions 58b of the cams 58, respec- 
" tively, so that the metering roller 54 is brought into 
Ltight contact with the pan roller 41 and the form roller 

L68 by means of the biasing forces of the compression _ 

I ?S»il springs 63. In this case, the piston rod 75 of the air 40 ter portions 81a of the cams 81, so that the pivotal 
7 : cylinder 74 is elongated so that the rollers 78 of the movement of the eccentric bearings 67 are defined by 
^'eccentric bearings 67 are respectively brought into tight the tight contact between the rollers 78 and the corre- 
Qontact with the large diameter portions %la of the cams sponding large diameter portions 81* As previously 
The form roller 68 is located in the throw-on posi- described, when the blanket of the blanket cylinder 23 is 
Hion. However, since the blanket cylinder 23 is located 45 partially deformed and the thickness of the varnish film 



on position with respect to the impression cylinder 11 
and the form roller 68. In other words, the blanket 
cylinder 23 is brought into tight contact with the im- 
pression cylinder 11 and the form roller 68. In this case, 
the rollers 78 are respectively in contact with the large 
diameter portions 81a of the cams 81. The piston rod 75 
of the air cylinder 74 is biased in a direction toward 
which the piston rod 75 is elongated by the air pressure. 
The rollers 78 are in tight contact with the large diame- 



p'in the throw-off position, the form roller 68 is separated 
from the blanket cylinder 23. In this case, the rotation of 
the motor 30 is transmitted to the pan roller 41 and the 
metering roller 54 through the bevel gear in the gear 
box 32, and the gears 36, 37, 45, 46, 44 and 55. The 
rotation of the motor 30 is also transmitted to the form 
roller 68 through the gears 36 and 99, the one-way 
clutch 100 and the gears 101 and 102. The blanket cylin- 
der 23 is separated from the impression cylinder 11, and 
these cylinders are stopped. Upon rotation of the above- 
mentioned rollers, the varnish 43 is drawn by the pan 
roller 41 from the varnish pan 42. A thickness of the 
varnish film is adjusted upon contact between the pan 
roller 41 and the metering roller 54. The varnish film 
having a predetermined thickness is transferred to the 
form roller 68. Varnish circulates through the pan roller 
41, the metering roller 54 and the form roller 68. When 
the rotary printing press is started to feed a sheet 13 
onto the feedboard 14 by means of the automatic feeder 



50 



55 



60 



becomes nonuniform, the rotary printing press is 
stopped to eliminate irregular thickness of the underlay. 
In this case, the blanket cylinders 8 of the printing units 
3 are located in the throw-off positions. At the same 
time, the blanket cylinder 23 of the varnish coater 21 is 
also located in the throw-off position with respect to the 
impression cylinder 11 and the form roller 68. Even if 
the blanket cylinder 23 is located in the throw-off posi- 
tion, the gear 26 continues to mesh with the the gear 
104. The form roller 68 continues to be driven by the 
blanket cylinder 23 through the one-way clutch 103. At 
the same time, the pan roller 41 and the metering roller 
54 continues to be driven by the motor 30, so that the 
varnish circulates between the varnish pan 42 and the 
form roller 68 and will not be hardened. The rollers 78 
are held in contact with the large diameter portions 81a 
of the cams 81, respectively, so that the form roller 68 is 
separated from the blanket cylinder 23. After the blan- 
ket cylinder 23 is cleaned, the underlay of the blanket is 



2, the blanket cylinders 8 of the printing units 3 are 65 adjusted to eliminate the nonuniform thickness of the 

located in the throw-on positions, so that the sheet 13 is underlay. After the adjustment is completed, the air 

subjected to four-color process printing through the cylinder 84 is actuated to elongate the piston rod 85. 

blanket cylinders and the corresponding impression When the cams 81 are pivoted counterclockwise (FIG. 
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6) through about 90*, the rollers 78 are pivoted until the form roller 68 need not be located in the throw-off 

they are respectively brought into tight contact with position with respect to the blanket cylinder 23 when 

the small diameter portions 816 of the cams 81 since the the blanket cylinder 23 is located in the throw-off posi- 

eccentric bearings 67 are biased by the air cylinder 74. tion, the biasing means may comprise a coil spring in 

Therefore, the form roller 68 is brought into contact 5 place of the air cylinder. 

with the blanket cylinder 23 which is located in the As is apparent from the above description, in the 

throw-off position, so that the varnish in circulation is varnish coater for the printed product according to the 

transferred from the form roller 68 to the blanket cylin- present invention, the blanket cylinder and the form 

der 23. In this condition, the operator can visually ob- roller are respectively supported by eccentric bearings 

serve and check varnish coating from the form roller 68 10 to throw on/off the blanket cylinder with respect to the 

to the blanket cylinder 23, thereby checking the result form roller and an impression cylinder and throw on/- 

of underlay adjustment. When the printing operation is 0 ff the form roller with respect to the blanket cylinder, 

then restarted, the air cylinders 74 and 84 are actuated m $ the rollers provided in the eccentric bearings of the 

in response to predetermined time signals from the tim- form roller are respectively brought by biasing means 

ing controller. The rollers 78 are brought into tight 15 j n to tight contact with cam surfaces of cams pivoted by 

contact with the large diameter portions 81fl of the cams pivot means so as to change with an identical magnitude 

81 and the blanket cylinder 23 is located in the throw-on contact pressures of the form roller with respect to the 

position. Therefore, the form roller 68 is brought into blanket cylinder at the throw-on and -off positions of 

tight contact with the blanket cylinder 23 at a contact blanket cylinder. By changing the position of the 

pressure preset by the cams 81 and the rollers 78. 20 ^ Qf ^ cam ^ th e contact pressures of the form roller 

In the coating operation performed in the manner as with respect to the throw-on and -off positions of the 

described above, when the blanket cylinder 23 is lo- blanket cylinder can be simultaneously adjusted. There- 

cated in the throw-on position, the rollers 78 are respec- fore 0pera bility can be greatly improved as compared 

tively brought into tight contact with the large diameter ^ conventional mechanism wherein the contact 

portions 81a of the cams 81 by the air pressure of the air 25 pressures ^ adjusted by the turnbuckle and the like, 

cylinder 74. The contact pressure of the form roller 68 tnere by improving the operation efficiency and de- 

with respect to the blanket cylinder 23 is defined by the CTtB £ ng labor. In addition to these advantage, since the 

tight contact between the rollers 78 and the correspond- fonn roHer ^ brougnt into tight contact with or is sepa- 

ing large diameter portions 81c On the other hand, ratfid from Ac blanket cylinder upon pivotal movement 

when the blanket cylinder 23 is located in the throw-orT 30 Qf ^ bearings, the impact caused by the 

position, the rollers 78 are respectively brought into contact bctwecn ihe form roller ^ blanket cylin- 

tight contact with the small diameter pomons 816 by ^ ^ decreased> ^ d durability of the members can be 

the air pressure of the air cylinder 74 In this manner the . Qved ln & c contact pressure adjustment 

contact pressure of the f" 0 ™/ 0 "" 68 ^ 'f^' *° „ at the time of throw-on position of the blanket cylinder 

the blanket cylinder 23 is defined by the tight contoc 35 ^ ^ ^ ^ ^ flf po Sition 

between the rollers 78 and the small diameter portions ; Furtherm ^ ro]lers ^ be adjusted to be 

81*. The contact pressure can be adjusted by rotating ^ ^ ^ ^ form rQ]ler Whcn the ^ 

the eccentric bearings 80 mounted on die cam shaft 79 fQmed ^ ^ ^ ^ circumferential 

by means of handles 88^ In other words, the contact ^ m m m ^ changed ^ 

pressure can be adjusted by a change m distance be- 40 ^ manufacturing process can be absorbed, and 

tween the axes of the cam 81 and the corresponding adjustment a f fhe time of wear of the cam 

roller 78. In this case, even if the position of the cam 81 ™ ™» ^ be easily performed, 

is changed, the position of the large diameter portion SI ™ ^J^K ^ 

81. is not changed relative to that of the smaU diameter ^A^M^L for coating varnish transferred 

portion 81*. Only by changing the position of the .cams 45 ^^"^y^ f Under on a printed 

r^^ 30 romng members mounted «oj^pord-of-ld 

ence (i e cam lift) between each small diameter portion tnc oeanngs, respectively, *uiu ^ u 

l^and ihe coSsponding large dieter portion 81* large diameter port.cn gjg**^ ^ 

can change. Therefore, the contact pressure at the time 55 wh.ch are selectively b ™S h * m * Wlth * 

of throw on operation of the blanket cylinder 23 rela- corresponding one of said rolhng 

tivc to that at the time of throw-off operation thereof first p.votmg means for pivotmg sari can* 

can be adjusted. In this case, if at least one of the large b.asmg means for biasmg said rolling members each of 

dliete^ Son 81* and the small diameter portion 816 which is brought into tight contact with one of said 

c^priseTa Concentric arc but has a slopedong the 60 large and small diameter pordons of a correspond.ng 

circumferential direction, the cam lift can be easily one of said cams; and 

changed. The zero contact pressure point adjustment second pivotmg means for pivotmg said second eccen- 

can be easily performed. An error in the manufacturing trie beanngs to shift an axis of a cam shaft of said 

process can be properly absorbed, and an adjustment at cams. 

the time of wear can be easily performed. 65 2. A varmsh coater according to claim 1, wherein 

In the above embodiment, the rollers 78 are respec- said first pivotmg means comprises: 

tively brought into tight contact with the surfaces of the an air cylinder which is operated in response to a given 

cams 81 by the air cylinder 74 as the biasing means. If timing signal; 



a piston rod which is reciprocally inserted in said air 
cylinder; and 

a lever coupled between said piston rod and one of said 
cams to pivot said cams. 

3. A varnish coater according to claim 1, wherein 5 
said biasing means comprises: 
an air cylinder which is operated in response to a given 

timing signal; 

a piston rod which is reciprocally inserted in said air 
cylinder; 10 

a first lever one end of which is connected to said piston 
rod; 

a second lever one end of which is connected to the 

other end of said first lever, and 
a connecting lever one end of which is connected to the 15 

other end of said second lever and the other end of 
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which is coupled to an extended portion of one of said 
first eccentric bearings. 

4. A varnish coater according to claim 1, wherein 
said second pivoting means comprises: 

bolts mounted on extended portions of said second ec- 
centric bearings, respectively; 

handles coupled to said bolts through studs, respec- 
tively; and 

stoppers for defining a range of pivotal movement of 
each of said second eccentric bearings. 

5. A varnish coater according to claim 1, wherein 
said cam shaft has an axis which constitutes a right-an- 
gled triangle together with axes of said rolling members 

and said form roller. 

***** 
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[57] ABSTRACT 

Printed materials such as tickets, lottery forms, cards 
and contest forms, bearing a hidden message which is 
revealable by scratching off a covering opaque layer, 
are prepared by printing the message on the substrate, 
lithographing a protective layer such as a clear varnish 
or a pigmented varnish-ink over the hidden message, 
and then lithographing a hiding coat over the applied 
protective layer The protective layer formulation and 
the hiding coat layer are both based upon compatible, 
preferably the same, film forming resin systems, and are 
deposited from a common solvent. The protective layer 
may provide a clear, colorless transparent film through 
which the message may be viewed, or a colored see- 
through layer, so that it constitutes one color layer also 
for the printing of other areas of the substrate. 
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PROCESS AND COMPOSITIONS FOR 
LITHOGRAPHIC PRINTING IN MULTIPLE 
LAYERS 

5 

FIELD OF THE INVENTION 

This invention relates to printing methods and print- 
ing ink compositions. More particularly, it relates to 
methods and compositions for making sheets such as 
paper sheets or cards covered with superimposed layers 10 
of print, the lower of which comprises a "hidden" mes- 
sage which is masked from a reader unless and until an 
upper coating is removed, e.g. by abrasion, scratching 
and erasures. 

IS 

BACKGROUND OF THE INVENTION 

Recently, the preparation and distribution of promo- 
tional game cards, premium cards, lottery tickets and 
the like, containing hidden messages or symbols has 
become popular and widespread, in fund raising and 20 
product promotion. The recipient of such a card must 
remove from the card a layer of hiding coating in order 
to reveal a message or symbol. Such items are, how- 
ever, difficult to prepare and print in an economical 
fashion, because of the technical specifications they 25 
must fulfill. 

Such a card bearing a hidden message normally has at 
least two coating layers overlying a hidden message. 
Immediately over the message, a transparent or translu- 
cent protective layer is provided, through which the 30 
message can be read. Over the protective layer, an 
opaque second layer ("hiding layer'*) is applied in order 
to hide the message. The hiding layer can be subse- 
quently stripped away e.g. by scratching etc., to reveal 
the message through the first coat 35 

It is necessary that there exists, as between the protec- 
tive coat or layer and the hiding coat or layer an accept- 
able degree of adhesion or affinity, so that the hiding 
coat remains in place and opaque to hide the message 
during storage, shipping, packaging and transportation 40 
of the cards. Nevertheless, the hiding coat ("scratch-off 
coat") must be readily removable by abrasion by the 
user at the required time, to render the message visible, 
leaving the first coat susbtantialiy unaffected. 

Effectively, one must satify two essentially contradic- 45 
tory requirements in the relationship between the var- 
nish coat and the hiding coat, to render them mutually 
compatible and adhesive to one another at one time, and 
imcompatible and non-adhesive to one another at an- 
other time. 50 

Heretofore, these mutually inconsistent requirements 
have been satisfied by using a thick hiding coat applied 
by silk screen methods, over a thin varnish coat applied 
by lithographic methods or by silk screen methods. In 
view of its thickness and consistency, the only practical 55 
way of applying the hiding coat is by silk screening. 
This is costly and inconvenient Lithography is the 
cheapest, fastest way of printing and applying coatings 
to such cards. To have to apply one coating by lithogra- 
phy and the other coating by silk screening entails the 60 
transfer of the card stock from one printing machine to 
another, or even the transferring from one printing 
plant to another printing plant, with consequent added 
inconvenience, extra expense and loss of security. 

SUMMARY OF THE INVENTION 65 

The present invention provides an improved process 
for preparing printed or coated cards or similar items 
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bearing hidden messages under a layer of protective 
coat and a layer of hiding coat superimposed thereon. In 
the process of the present invention, both the protective 
coat and the hiding coat may be applied to the card 
lithographically. To facilitate this, the protective coat 
formulation and the hiding coat formulation are depos- 
ited from compatible solvent sysytems and contain mu- 
tually compatible resin systems. Then the hiding coat, 
containing opacifying pigments, can be applied as a thin 
layer, suitably formulated to be applied by lithography, 
and still exhibit the necessary hiding power whilst being 
abrasively removable. In addition, if desired, further 
printing of patterns can be applied over the hiding coat. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The protective coat formulation and the hiding coat 
formulation have film-forming resin systems which are 
mutually compatible. Preferably they comprise gener- 
ally the same resins or types of resins in both formula- 
dons. The protective coat formulation may comprise a 
pigment free varnish, so as to produce a light coloured 
translucent or transparent film when dried and cured in 
place to reveal the message below. Alternatively and 
preferably however, the protective coat is pigmented 
with a light coloured pigment so that it may constitute 
one of the printing colour formulations for application 
to other areas of the substrate, so as to save one applica- 
tion step in the process. As compared with varnish 
previously used for this purpose, the protective coat 
used in the present invention has a higher energy sur- 
face, less repellant to and compatible with the pig- 
mented hiding coat. The protective coat formulation 
contains curatives (hardeners) which will result in the 
formulation of a hard, cured film, but which is not so 
hard as to reject the application of the hiding coat The 
hiding coat preferably contains the same or similar film 
forming resin system, but is cured to a lesser degree. 
The relative degree of cure between the two layers 
helps to adjust the degree of adhesion between them 
tending to fulfill the contradictory requirements men- 
tioned above, and permits the scratch-off removal of the 
hiding coat 

Preferably, the hiding coat contains pigments or 
opacifying agents which render the finished coat not 
only visibly opaque but also opaque to all other forms 
and wavelenghts of radiation also so that the hidden 
message cannot be prematurely revealed e.g. by x-rays, 
UV light etc. For this purpose the hiding coat formula- 
tion should contain a powdered metal such as powdered 
aluminum, in addition to regular pigments such as car- 
bon black, dyes etc. 

Examples of suitable resins for use in both the protec- 
tive coat (clear or pigmented varnish-ink formulation) 
and the hiding coat formulation are phenolic resins such 
as phenolic modified rosin esters, hydrocarbon resins, 
alkyd resins such as linseed-isophthalic alkyd and other 
unsaturated alkyds resins and the like, and mixtures 
thereof. Such resin systems are curable with heavy 
metal-organic salt such as manganese octoate and cobalt 
octoate, to yield the light coloured or transparent films. 
They can be plasticised if desired, eg. with waxes of the 
hydrocarbon type. When a clear varnish is required, the 
varnish formulation should of course be free from pig- 
ments, but may contain other ingredients in minor pro- 
portions to modify its surface properties. For example, 
small amounts of Montan wax, Camuaba wax or an- 
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other natural or synthetic wax of similar characteristics, 
can be added to give a harder surface finish. Such a wax 
component may in fact migrate to the surface of the 
coating after curing ("bloom") and then contribute to 
the surface characteristics of the cured varnish layer. 
When a pigmented varnish-ink is required, a conven- 
tional pigment compatible with the solvent and resin 
formulation is used therein. The hiding coat formulation 
should include a drying oil such as refined linseed oil, 
and smaller amounts of curative, along with opacifying 
agents, to yield a film of suitable hiding qualities and 
compatibdity with the protective film, yet readily abra- 
sively removable therefrom. 

As noted, both the protective layer formulation and 
the hiding coat formulation should be deposited from 
compatible solvent sytems, preferably from the same 
solvent system. Hydrocarbon solvents (e.g. Magie oil, a 
mixture of aliphatic and aromatic oils) are preferred 
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-continued 



Components 


% Range 


China wood oil 


0.3-O.5 


5 •Trade mark 



In this formulation, cobalt octoate, manganese octo- 
ate and calcium perborate constitute the curing system. 
The calcium perborate helps to cure the chinawood oil, 
by supplying oxygen thereto. Similar hydrocarbon flex- 
ibilizer may be used in place of DUTREX as the plasti- 
ci2er. Also similar hydrocarbon rosins may be used in 
place of PICCOPALE. The chinawood oil (rung oil) is 
optionally added, to adjust the consistency and tacki- 
ness of the surface. The gelling agent also adjusts the 
consistency of the formulation. As gelling agent, there 
can be used any suitable product from the reaction of an 
unsaturated fatty acid, a solvent and calcium octoate. 

„„„ — r , . - Alternatively, thickener such as fumed silica may be 

The protected layer formulation will normally contain 2Q ^ or 0 f a gelling agent. 

« . , e^u^* i-i an r> a Ka Fof clear varnish application using a slower, sheet fed 
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15 



25 



30 



35 



substantially larger proportions of solvent, and hence be 
of substantially thinner consistency, than the hiding 
coat formulation. Both formulations are nevertheless of 
a suitable consistency for application by lithography. 
The solvent used for the hiding coat should not be 
capable of penetrating the cured protective layer coat 
to any significant extent, despite the fact that the very 
same solvent may well have constituted the vehicle for 
deposition of the uncured protective layer. Accord- 
ingly, a fast drying system is chosen, which cures to a 
hard finish to prevent solvent and pigment penetration 
thereof from the hiding coat, but which nevertheless 
"traps" the subsequently applied hiding coat to the 
necessary degree. 

In order to be satisfactory for lithographic applica- 
tion, an ink formulation must be adjusted in relation to 
the printing machine speed, to adjust its rate of drying 
and curing. On a high speed machine, the amount of 
heat generated by the machine may cure the protective 
layer formulation to such an extent the the applied layer 40 
will not transfer from the plate cylinder to the rubber 
blanket cylinder and on down the roller train. Accord- 
ingly, depending upon the speed and nature of the litho- 
graphic printing machine by means of which the protec- 
tive layer is to be applied, it may be necessary to retard 
the drying or hardening of the rate of the protective 
layer as compared with the normal varnishes. This is 
most commonly encountered when using clear, non- 
pigmented varnishes in the present invention as the 
hiding coat. When a slower speed of machine is em- 
ployed, such retardation may not be necessary. 

The following is a preferred general formulation for a 
clear, non-pigmented varnish for use as the protective 
layer in the present invention particularly for use with 55 
fast running web litho printing machines, with the in- 
gredients expressed as percentages by weight. 
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Components 



% Range 



Magie oil (solvent) 

Phenolic modified rosin ester 

Hydrocarbon resin {e.g. of the PICCOPALE* type) 

Linseed-isophthalic aikyd 

Hydrocarbon plasocizer (e.g. of the DUTREX* type) 

Montan wax 

Calcium perborate 

Manganese octoate 

Cobalt octoate 

Gelling agent 



30-35 
16-20 
13-17 
10-U 
7-10 
3-6 

1.5-3 

1.3-2 

0.5-1 

0.5-0.7 
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machine, such a varnish might not result in a coating 
which would satisfactorily trap the hiding coat The 
above formulation would accordingly be modified for 
example, by reducing or omitting one or more of the 
gelling agents, calcium perborate, chinawood oil, wax 
or hydrocarbon resin. 

In the preferred process according to the present 
invention, the card or paper stock is initially printed, in 
a first colour, with the indica to be subsequently cov- 
ered with the "scratch-ofiT hiding coat (the "hidden 
message") at the appropriate location, lithographically. 
At the same time and from the same plate, any other 
areas of the stock may be appropriately printed with the 
same colour, e.g. with text, picture, design, etc. Nor- 
mally, the first colour will be the darkest colour to be 
applied, e.g. black or dark blue. The ink composition 
used for the first lithographic application step may be of 
the composition according to the invention, i.e. a var- 
nish-ink, or a standard conventional lithographic ink 
suited to the base stock. 

In the next step of the preferred process, the stock is 
overprinted lithographically with a second colour, of a 
varnish-ink according to the invention, at least in the 
area of the ''bidden message", as a solid block covering 
it. This second colour may be applied wet-on-wet over 
the first colour. Preferably it is restricted to cover only 
the area of the "hidden message", but may if desired be 
used to apply additional text or colour to other areas of 
the stock. Red is a suitable choice for the second colour. 
The "hidden message" is still readable through the ap- 
plied second coat. 

There then follow optional steps of lithographic ap- 
plication of additional colour, to complete the printing 
of the stock. If it is required to produce full-colour 
printing on the stock, e.g. with full colour illustration, 
two more colours, e.g. green and yellow, are applied 
successively, wet-on-wet, over the second colour by 
lithographic means. Thus a standard four-colour litho- 
graphic printing machine can be used. If any of the 
subsequently applied colours are to cover the "hidden 
message", then the composition of such colour must be 
a varnish-ink according to the present invention. It is 
however preferred to avoid further coating of the "hid- 
den message" with the subsequently applied colours, so 
that they can be formulated according to standard litho- 
graphic ink formulationi compatible with the stock and 
the previously applied coats. It is however to be empha- 
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sized that the third and fourth colour applications are 
optional and not essential to the successful practice of 
the process of the invention. 

After the desired number of colour coats have been 
thus lithographically applied, the printed stock is al- 
lowed to dry, and then the scratch-off hiding coat is 
applied lithographically to the "hidden message" area. 
Drying of the colour coats normally takes from 6-24 
hours, so that the hiding coat application is conve- 
niently conducted the following day. The hiding coat, 
for formulation previously described, is lithographically 
applied over the "hidden message" area, in one, two or 
three wet-on-wet applications using a standard litho- 
graphic plate and printing machine. Then the hiding 
coat is dried. It is found that the hiding coat successfully 
adheres to the coating over the "hidden message" so as 
to render it undecipherable, and is sufficiently adhesive 
and durable to withstand normal handling and transpor- 
tation of the printed stock. Nevertheless, it can be 
readily scratched off, to reveal the "hidden message" 
through the coating of the second colour. 

The varnish-ink formulation is as previously de- 
scribed, merely including a suitable amount of a suitable 
pigment in addition to the previously mentioned ingre- 
dients. 

With regard to the curing and the drying of the pig- 
mented varnish-ink, it has additionally been found that 
the pigmented varnish-ink can be cured in a minimum 
amount of time. Curing and drying of a pigmented var- 
nish under an infra-red energy source can be completed 
in as little as 30 minutes. This provides additional time 
savings for operations of this type. 

In order to formulate the pigmented varnish of the 
present invention, 15-25% of the normal pigment (ink) 
vehicle usually employed in lithographic printing, is 35 
substituted by the varnish identified above. The varnish 
may be substituted in any colours of ink in order to 
formulate the pigmented varnish. In this way, a large 
number of colours may be used to print the message and 
any other partem required on the card. A number of 40 
layers of differently coloured pigmented varnishes may 
be applied in sucession, in order to print a multi- 
coloured pattern and/or message on the card. It is, of 
course, necessary that in such cases, the colour of the 
second layer and any additional layer be chosen so as to 45 
maintain visibility of the message printed by the first 
layer. 

In formulating the pigmented varnish, the extent of 
the varnish substitution for normal ink vehicle is depen- 
dent on the colour sequence used in the printing pro- 
cess. It is most desirable that the uppermost layer of 
pigmented varnish contains a higher percentage of the 
varnish than the lower layers so as to provide optimum 
communication between the pigmented varnish and the 
hiding layer. 

The following is a preferred general formulation for 
the pigmented varnish-ink for use in the present inven- 
tion. The amounts of ingredients are expressed as parts 
by weight: 

* 60 
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-continued 



Components 



% Range 



Montan wax 
Calcium perborate 
Manganese octoate 
Cobalt octoate 
Gelling agent 
China wood oil 
Pigment 



2-5 

1-3 

1-2 
0.5-1 
03-0.6 
0.3-O.5 
16-25 



10 'Trade Marks 

It should be noted that the pigmented varnish may 
also be prepared by mixing known inks of desired col- 
our directly with the varnish. In this case, it will be 
U evident that dilution of the pigment will result Addi- 
tional pigment may be added to retrieve the original 
intensity of the ink, if desired. 

Preferably, the hiding coat contains pigments or 
opacifying agents which render the finished coat not 
only visibly opaque but also opaque to all other forms 
and wavelengths of radiation also, so that the 4 *hidden 
message" cannot be prematurely revealed e.g. by x- 
rays, UV light etc. For this purpose the the hiding coat 
formulation should contain a powdered metal such as 
carbon black, dyes etc. 

A suitable such hiding coat is as follows, with the 
amounts of ingredients expressed as percentages by 
weight: 
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Components 


% Range 


Titanium dioxide 


28-35 


Aluminum powder 


15-20 


Phenolic modified rosin ester 


15-18 


Linseed oil refined 


9-11 


Black pigment (carbon black) 


7-8 


Lmseed*isophthalic alkyd 


5-8 


Magic solvent 


5-7 


Cobalt octoate 


0.5-1 


Cbinawcod oil 


0.5- 1 


Hydrocarbon resin 


0.5-1 


Polyethylene wax 


0.3-0.5 


Fischer-Tropsch wax 


0.2-0.5 


Gelling agent 


0.5-1 



50 



55 



Components 



% Range 



Magic oil (paraffin based solvent) 20-28 

Phenolic modified rosm ester 14- IS 

Hydrocarbon resin (eg. of the PICCOPALE* type) 8-12 

Linseed isophthalic alkyd 6-10 

Hydrocarbon plasticizer (eg. of the DUTREX* type) 6-8 

Isophorone diamine 0.5-1.5 

Texanol isobutyrate 2-5 
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The hiding coat formulations for use in the present 
invention may be the same as described above or may 
contain an additional ingredient It has been found that 
incorporation of one or more species of long chain fatty 
amides, of which may be mentioned erucamide, erucyl 
stearamide and erucyl erucamide, will improve the 
scratch-off properties of the hiding coat without impair- 
ing its integrity during the normal handling and storage. 
Incorporation of the long chain fatty amides with the 
above mentioned biding coat formulation in a preferred 
range of about 10-20% by weight has been found to 
provide easier removal thereof by abrasion by the user 
and improved clarity of the uncovered message. 

It will be noted that the above hiding coat formula- 
tion has the same basic resin system and solvent as the 
clear varnish or the pigmented varnish-ink formulation. 
It differs, however, in the amount of solvent and hence 
consistency, in the amount of curing system, and in the 
presence of opacifying agents of those mentioned in the 
specific formulations. Other suitable unsaturated oils 
may be used instead of linseed oil, and instead of china- 
wood oil. The gelling agent is as described in connec- 
tion with the pigmented varnish-ink coat The presence 
of some such unsaturated oil is highly advantageous in 
providing the best "scratch-off" properties. The lin- 
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seed-isophthalic alkyd resin in both the formulations is 
represented of a large variety of available such materi- 
als, and substantially any other unsaturated alkyd could 
be used instead, Isophthalics are preferred however. 

The pigmented varnish-ink coat is suitably applied to 
a printed card stock by sheet fed or web lithograph 
methods. The aforementioned formulations are most 
suitable for sheet fed lithography. The consistency of 
the formulations needs adjustment to render them more 
suitable for web lithography. 

The pigmented varnish-ink layers, suitably 2-4 in 
number, wherein each layer may be the same or a differ- 
ent colour, may be applied wet-on-wet, i.e. without 
waiting for the previously applied layer of pigmented 
varnish to dry and cure. The total pigmented varnish 
coat must however, as mentioned, be dried and cured 
before the hiding coat is applied. Then the hiding coat is 
also suitably applied to the stock, over the pigmented 
varnish, in one or several wet-on-wet layers, and then 
allowed to dry and cure. 

The resulting hiding coat is durable not only to with- 
stand normal storage and handling, but also to receive 
further overprintings and additional hiding layers, pat- 
terns or printed information, should this be required. 
The scratch-off portion can be readily removed by the 
user's fingernails, without abrasives, coins, files, erasers 
or the like, to show clearly the overprinted "hidden 
message*'. 

The invention is further illustrated in the following 3Q 
specific examples. 

EXAMPLE 

The following specific pigmented varnish-ink formu- 
lation (a red ink) and hiding coat formulation were 35 
made up, with ingredients listed as weight percentages: 



20 



25 



Red Varnish* Ink Formulation 



Components 



40 



Magie oil (paraffin based solvent) 

Phenolic modified rosin ester 

Hydrocarbon resin (e.g. of the PICCOPALE* type) 

Linseed isophthalic alkyd 

Hydrocarbon plasticb-er {e.g. of the DUTREX* type) 

Isophorone diamine 

Texanol iaobutyrate 

Montan wax 

Calcium perborate 

Manganese octoate 

Cobalt octoate 

Gelling agent , 

China wood oil 

Pigment (Permanent Carmine FBB02 (CI, 1248S) 



25 
15 
14 

8 

6 

1 

4 

3 

Z2 
0.3 
0.5 
0.5 
0.5 
20 
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Hiding Coat Formulation 



Components 



Titanium dioxide (TIOXIDE*) 32 

Aluminium powder 18 

Phenolic modified rosin ester 16 

Linseed oil refined 10 

Black pignent (carbon black) 8 

Linseed Isophthalic alkyd 5 

Magie solvent 6 

Cobalt octoate 0.6 

China wood oil v 0,6 

hydrocarbon resin (FICCAPOLE* Type) 1 

Polyethylene wax 0*3 

Ftscher-Tropsch wax 0.3 
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-continued 




Hiding Coat Formulation 




Components 




% 


Gelling agent 




0.6 


•Trade Marks 



The red varnish-ink formulation was applied, by 
sheet fed lithographically using a standard printing 
machine, to a card stock bearing indicia previously 
printed with a standard black ink known for use in 
lithographic printing. The card contained an area with 
a printed message which was to be hidden. The carmine 
pigmented-ink formulation was applied lithographically 
over the message area such that the entire message was 
covered by a solid rectangular block of the red varnish- 
ink. The message was clearly visible and legible 
through the red varnish-ink coat. The applied red var- 
nish-ink coat was allowed to dry and cure for one way. 

Next, using the same sheet fed lithographic printing 
machine, the hiding coat was applied directly over the 
cured varnish-ink coat. Four layers were applied, wet 
on wet, and then the hiding coat was allowed to dry. 

The hiding coat so formed completely obliterated the 
underlying message. It was durable enough to with- 
stand normal handling and packaging. Nevertheless, it 
was removable by scratching with a fingernail, to reveal 
the varnish coat substantially unaffected, through 
which the printed message was clearly visible. 

EXAMPLE 2 

By replacing the carmine pigment component in the 
varnish-ink formulation of example 1, black pigmented, 
yellow pigmented, and blue pigmented varnish-ink 
were prepared. The carmine varnish-ink was also pre- 
pared as per example 1. 

Using the black-pigmented varnish-ink, a first layer 
was printed on a black substrate by a sheet-fed litho- 
graphic press having four printing stations in serial 
arrangement. This first black layer marked characters 
on the blank substrate including the indicia which were 
to be hidden, i.e. the "message". 

The indicia-bearing substrate was passed, while still 
"wet" to a second pressing station on the same litho- 
graphic press where the carmine pigmented varnish-ink 
was applied such that the entire area encompassing the 
message was covered or "masked" by the carmine ink- 
vamish. Other areas were printed on the substrate at 
this same, station and with the same carmine pigmented 
varnish-ink in this printing step in order to add colour to 
the characters on the card outside the area containing 
the message. The masking provides a surface over the 
message which enables the hiding layer to be reversibly 
trapped within the area of the masking. The message 
was clearly visible and legible through the carmine 
layer, 

A third layer of yellow-pigmented varnish-ink was 
then applied at the next station on the same lithographic 
press to the substrate on areas outside of the message 
area. This additional layer served to add colour to the 
characters on the face of the card. 

To provide an even more colourful card the substrate 
was passed from the yellow-pigmented printing station 
to the fourth and final printing station on the press 
where the blue-pigmented vamish-ink was appropri- 
ately layered on areas outside the message area. 

Although it is within the scope of the invention to 
apply either or both of the yellow and blue-pigmented 



4,536,218 



10 



varnishes into the masked area at the subsequent print- 
ing stations it will be realized that, since the carmine 
layer i.e. the first masking layer will fulfil! the aforemen- 
tioned requirements of releasably trapping the hiding 
layer, savings on ink consumed in the printing process 5 
can be obtained by omitting the application of more 
than one blocking layer. 

After the final fourth layer was printed, the substrate 
was removed and allowed to cure until the next day. 
Means for reducing the curing time can be used to ac- \q 
celerate the curing process, if desired, such as an infra 
red energy source, etc. 

The substrate with the cured varnish-ink layers was 
then introduced into a lithographic press having, again, 
four printing stations, each of which contained a hiding 15 
coat formulation as exemplified in example I. The hid- 
ing coat was applied directly over the carmine pig- 
mented area blocking the message at each successive 
station. 

The layers were applied wet-on-wet. After passing ^ 
through the press the card was removed and allowed to 
dry. 

The following day, it was found that the hiding coat 
layer was completely removeable to reveal the hidden 
message by scratching with a fingernail. 2 j 

EXAMPLE 3 

The following specific varnish-fonnulation and the 
hiding coat formulation of example 1 were made up, 
with ingredients listed as weight percentages: 3Q 



case, the hydrocarbon resin component is omitted from 
the varnish-ink formulation. 
I claim: 

L A varnish composition suitable for lithographic 
application to a substrate to cover indicia printed 
thereon preparatory to hiding said indicia with an abra- 
sively removable hiding coat, said composition includ- 
ing the following ingredients in the following approxi- 
mate weight range: 



Components 


% Range 


Magie oil (solvent) 


30-35 


Phenolic modified rosin ester 


16-20 


Hydrocarbon resin 


13-17 


Unseed -[isopbtholic] isophthalic alkyd 


10-13 


Hydrocarbon plasticizer 


7-10 


Montan wax 


3-6 


Calcium perborate 


1.5-3 


Maganese octoate 


1.5-2 


Cobalt octoate 


0.5-1 


Gelling agent 


0.5-0.7 


Chinawood oil 


0.3-0.5 



2. A pigmented varnish-ink composition suitable for 
lithographic application to a substrate to cover indicia 
printed thereon preparatory to hiding said indicia with 
an abrasively removable hiding coat, said composition 
including the following ingredients in the following 
approximate weight range: 



VARNISH 

Components 


% 


Magie oil (solvent) 


32 


Pheaolic modified rosin ester 


18 


Hydrocarbon resin (e.g of the PICCOPALE* type) 


16 


Unseed isophtholic alkyd 


10 


Hydrocarbon plastkazer <e.g. of the DUTREX* type) 


8 


M on tan wax 


3.5 


Calcium perborate 


2.2 


Manganese octoate 




Cobalt octoate 


0.7 


Gelling agent 


0.5 


Chinawood oil 


0.7 



35 



40 



Components 


% Range 


Magie oil (paraffin based solvent) 


20-28 


Phenolic modified rosin ester 


14-18 


Hydrocarbon resin 


8-12 


Linseed- isophthalic alkyd 


6-10 


Hydrocarbon plastictzer 


6-S 


Montan wax 


2-5 


Calcium perborate 


1-3 


Manganese octoate 


1-2 


Cobalt octoate 


0.5-1 


Gelling agent 


0.3-0.5 


Chinawood oil 


0.3-0.5 


Pigment 


16-25 



The varnish formulation was applied, by sheet fed 
lithography using a standard printing machine, to a card 
stock previously printed with a message to be hidden. 
Three layers of applied varnish were applied succes- 
sively, wet-on-wet and then the applied varnish was 
allowed to dry and cure. A light coloured, transparent 
film was formed, through which the underlying printed 
message was clearly visible and legible. 

Next, using the same sheet fed lithographic printing 
machine, the hiding coat was applied over the cured 
varnish coat. Four layers were applied, wet-on-wet, and 
then the hiding coat was allowed to dry. 

The hiding coat so formed completely obliterated the 
underlying message. It was durable enough to with- 
stand normal handling and packaging. Nevertheless, it 
was removable by scratching with a fingernail to reveal 
the varnish coat substantially unaffected, through 
which the printed message was clearly visible. 

Whilst according to the invention, it is preferred to 
apply the varnish-ink coat and the hiding coat litho- 
graphically, it is nevertheless possible to apply the var- 
nish-ink coat by letterpress application and the hiding 
coat lithographically, thus retaining the principle ad- 
vantage, of avoiding silk screen application. In such 



45 3. A hiding coat composition suitable for lithographic 
application over a cured varnish coating as claimed in 
claim 1, and including the following ingredients in the 
following approximate weight ranges: 



50 



Components 


% Range 


Titanium dioxide 


28-35 


Aluminum powder 


15-20 


Phenolic modified rosin ester 


15-18 


Unseed oil refined 


9-11 


Black pigment (carbon black) 


7-8 


Unsced-isophthalic alkyd 


5-8 


Magie solvent 


5-7 


Cobalt octoate 


0.5-1 


Chinawood oil 


0.5-1 


Hydrocarbon resin 


0.5-1 


Polyethylene wax 


0.3-0.5 


Fischer-Tropsch wax 


0.2-0.5 


Gelling agent 


0.5-1 



65 4. A hiding coat suitable for lithographic application 
over a cured pigmented varnish-ink composition ac- 
cording to claim 2, and including the following ingredi- 
ents in the following approximate weight range: 



11 



Components 



Titanium dioxide 
Aluminum powder 
Phenolic modified rosin ester 
Linseed oil refined 
Black pigment (carbon black) 
Linseed-isophthalic alkyd 
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% Range 



28-35 
15-20 
15-18 
9-11 
7-8 
5-8 
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•continued 



Components 


% Range 


Magie solvent 


5-7 


Cobalt octoate 


0.5-1 


China wood oil 


0.5-1 


Hydrocarbon resin 


0.5-1 


Polyethylene wu 


0.3-0.5 


Fischer-Tropsch wax 


0.2-0.5 


Gelling agent 


0.5-1 
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[57] ABSTRACT 

In a varnish coater, a set of a blanket cylinder and a 
form roller and a set of a pan roller and a metering roller 
are driven by different drive sources. One-way clutches 
are arranged between the blanket cylinder and the form 
roller and between the form roller and a motor as one of 
the different drive sources, respectively. The form rol- 
ler is selectively driven by one of the different drive 
sources through a corresponding one-way clutch. AK 
ternatively, the form roller is driven by one of the drive 
sources which has a higher rotational speed. 

5 Claims, 8 Drawing Figures 
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VARNISH COATER FOR PRINTED PRODUCT 

BACKGROUND OF THE INVENTION 

The present invention relates to a varnish coater 5 
disposed between a printing unit and a delivery appara- 
tus of a rotary press or in an independent coating unit to 
apply varnish on a printed surface. 

The surface of paper printed by a rotary printing 
press is not quickly dried and can be contaminated in 10 
the subsequent processing. In a sheet-fed rotary printing 
press, offsetting tends to be caused when printed sheets 
are stacked. In order to solve these- problems, conven- 
tionally, a dryer is arranged in a delivery path of the 
printed products, or a powder is sprayed on the printed 15 
paper surfaces. However, in this case, the dryer be- 
comes large, and powder spraying results in surface 
roughening of the printed surface. Surface roughening 
tends to entail a loss of gloss and subsequent poor print- 
ing. Instead of these techniques, varnish is applied to the 20 
printed surface to prevent the surface from being con- 
taminated and to give it gloss. Varnishing is performed 
in printed products such as covers of books, catalogs 
and pamphlets which require an aesthetic effect 

The varnish coater is used as an independent appara- 25 
tus. However, recently, the varnish coater is generally 
disposed in a delivery path of a printing press to shorten 
a coating time and an associated operation time for 
restacking the printed sheets and hence to improve the 
coating efficiency. The varnish coater generally has 30 
rollers in the same manner as that of a dampening appa- 
ratus for dampening a surface of a plate mounted on a 
plate cylinder of the printing unit Varnish stored in a 
varnish pan is supplied to a surface of a blanket cylinder 
through the rollers. The varnish is transferred to a sheet 35 
passing between the blanket cylinder and an impression 
cylinder. 

However, in the conventional varnish coater of this 
type, there arise problems in respect to a rotation trans- 
mission mechanism of each roller and a nonuniform 40 
thickness of a varnish film caused thereby. The printing 
press is stopped when the sheets are restacked, or a 
stack board is replaced, or an underlay for a blanket of 
the blanket cylinder is adjusted due to a change in paper 
size. In such a case, the blanket cylinder is separated 45 
from the impression cylinder, while the rollers used for 
applying varnish continue to rotate to prevent varnish 
from hardening before the restart time. 

It is occasionally required that the blanket cylinder be 
driven from the drive line side of the press, and that the 50 
rollers consisting of a pan roller (upsteam roller), a 
metering roller and a form roller be driven by another 
variable motor so as to adjust the thickness of a varnish 
film. When the above operation is performed, however 
irregular rotation occurs between the blanket cylinder 55 
and the form roller which are driven by the different 
drive sources, thus resulting in an irregular thickness of 
the varnish film. However, when the form roller is 
coupled to the blanket cylinder through a gear, the form 
roller must be stopped when the blanket cylinder is 60 
stopped for cleaning and adjustment of the underlay of 
the blanket As a result, the varnish on the outer surface 
of the form roller is hardened, and the form roller must 
also be cleaned, resulting in inconvenience. 

SUMMARY OF THE INVENTION 65 

It is an object of the present invention to provide a 
varnish coater capable of preventing irregular rotation 
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between a blanket cylinder and a form roller to obtain a 
uniform thickness of a varnish film and hence to im- 
prove quality of printed products. 

It is another object of the present invention to pro- 
vide a varnish coater capable of preventing varnish on 
the form roller from being hardened while the blanket 
cylinder is stopped. 

It is still another object of the present invention to 
provide a varnish coater capable of simultaneously 
cleaning the blanket cylinder and the form roller. 

It is still another object of the present invention to 
provide a varnish coater capable of minimizing wasted 
paper by separating the blanket cylinder from the form 
roller to check varnishing, thereby improving the coat- 
ing efficiency- 
It is still another object of the present invention to 
provide a low-cost varnish coater which eliminates a 
need for electrical control, thereby simplifying mainte- 
nance procedures and preventing erroneous operation. 

In order to achieve the above and other objects of the 
present invention, there is provided a varnish coater for 
a printed product, comprising: 

upstream rollers for picking up and metering varnish; 

a form roller which is brought into contact with one 
of the upstream rollers to receive the varnish therefrom; 

a blanket cylinder which is selectively brought into 
contact with the form roller and an impression cylinder; 

a main drive source for driving the impression cylin- 
der and selectively driving the form roller; - 

a subdrive souvce for driving the upstream* rollers and 
selectively driving the form roller, 

first and second one-way clutches arranged between 
the blanket cylinder and the form roller and between 
the form roller and the subdrive source, respectively; 
and 

a gear mechanism for selectively transmitting a rota- 
tional force to the form roller. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic side view of a four-color sheet- 
fed offset rotary printing press; 

FIG. 2 is a schematic side view of a fourth color 
printing unit and a coating unit of the rotary printing 
press shown in FIG. 1; 

FIG. 3 is a side view of a varnish coater of the coating 
unit shown in FIG. 2 according to an embodiment of 
the present invention; 

FIG. 4 is a developed sectional view of a portion 
including a blanket cylinder and a form roller of the 
varnish coater shown in FIG. 3; 

FIG. 5 is a developed sectional view of a portion 
including a pan roller and a metering roller of the var- 
nish coater shown in FIG. 3; 

FIG. 6 is a side view of a throw-on and -off mecha- 
nism for rollers in correspondence with the portion 
shown in FIG. 3 when viewed from the outside of the 
frame; 

FIGS, la-lc are a representation for explaining roller 
driving; and 

FIG. 8 is a schematic representation of a roller drive 
unit. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIGS. 1 and 2, a four-color sheet-fed 
offset rotary printing press 1 comprises a sheet feeder 2, 
four color printing units 3, a coating unit 4 and a deliv- 
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ery apparatus 5. These components are separately as- Referring mainly to FIG. 5, a DC variable motor 30 
sembled and constitute the rotary printing press 1, Each is supported and mounted on a bracket 29 fixed on the 

printing unit 3 has a plate cylinder 6 having a printing outer surface of one of the frames 22. A gear box 32 

plate thereon, an inking apparatus (not shown) for sup- coupled to the shaft of the motor 30 through a coupling 

plying a corresponding ink to the cylinder surface, and 5 31 is supported and mounted on a bracket 33 fixed on 

a dampening apparatus 7 for supplying dampening the outer surface of this frame 22. A driving gear shaft 

water to dampen the cylinder surface. A blanket cylin- 34 is coupled to the motor shaft through a bevel gear 

der 8 is brought into contact with each plate cylinder 6 which is disposed in the gear box 32 to be perpendicular 

on which an image is formed by utilizing the corre- t0 tR e motor shaft A driving gear 36 supported by a 

spending color ink and water. The image on the plate 10 stud 35 which extends outward from the frame 22 is 

cylinder 6 is transferred to the blanket cylinder 8 upon f **ed cm the driving gear shaft 34. A gear shaft 38 is 

relative rotation therebetween. In each printing unit 3, supported on the frame 22 through a bearing 39 to rotat- 

an impression cylinder 9 having a diameter twice that of a °l v support an intermediate gear 37 meshing with the 

' the blanket cylinder 8 is brought into contact therewith. driving gear 36. One end of a pan roller 41 is rotatably 

A transfer cylinder 10 having the same diameter as the 15 supported by the bearing portion of the gear shaft 38 

impression cylinder 9 is sandwiched between adjacent extending inwardly of the frame 22. The other end of 

impression cylinders 9 of the corresponding printing ^ P*? r ° ller 41 is supported by a bearing 40 of the 

units 3. An impression cylinder 11 having a diameter opl**"* frame 22. The pan roller 41 is dipped m var- 

twice that of a blanket cylinder 23 (having the same ^ « stored m * *™ h P*? 9' roUer ff" 

construction as the blanket cylinder 8) of the coating 20 « fixed on a collar in the vicinity of the gear shaft 38. 

unit 4 is disposed to be in contact with the blanket cylin- Reference numerals 45 and 46 denote gears winch re- 

der 23 and at the same level as the other impression spectively mesh with the intermedia e gear 37 and the 

cylinders 9 of the printing units 3. A transfer cylinder 12 ro » cr 44 to transmit a rotetional force of-the 

is sandwiched between the impression cylinder 9 of the „ l ^^TJ,Z%™ al^ilSl ^ S^tS^! 
#xt,-*u ■„^„, v „ * ^„i:„ r j^ 25 and 46 are mounted on a gear shaft 48 supported by a 

fourth i color prmting unit 3 and die impression ^yhnder bearm 4? which Qn f The 

°°^ g T\i ^P er , shee f v 13 st3ck ^ ^ roller 41 rotates in a direction indicated by arrowB 
feed table of the sheet feeder 2 are token up by a sheet ^ 3) ^ ^ arms 49 and 50 (t £ sha of 

pick-up device (not shown) and are fedone by one onto ^ ^ m fot illustrated in FIG. 3 in detail) are 
a feedboard 14. Each sheet 13 is gripped i with gnppers 3Q mQv ^ mounted btbmm the ^ of ^ roUer 
of the first color impression cylinder | by means of a 41 ^ ^ beafin ^ and betweea ±Q of ^ 

. swing gnpper. The sheet 13 is printed by the blanket shaft 3g ^ ^ bearin 39 thrust bearingS) 

cylinders 8 with four colors while the sheet 13 is se- respectively. Inverted T-shaped arms 51 (the shape 
quentially fed by the transfer cylinders 10 and the corre- ^recf is illustrated in FIG. 3 in detail) are pivotally 
spending impression cylinders 9. The printed sheet is 35 mounted ^ ough pins 52 on corresponding free ends of 
then gripped by gnppers of the impression cylinder 11 ^ L . sha ped roller arms 49 and SO, respectively. A 
and is wound therearound. bearing 53 is pivotally mounted on the free end of each 

The delivery apparatus 5 comprises a delivery cylin- of the T-shaped arms 51 such that the axis of the bearing 
der 15 which is brought into contact with the impres- 53 ^ deviated by a distance t3 (FIGS. 3 and 5) with 
sion cylinder 11, and a pair of right and left sprockets 16 ^ reS pect to the shaft of a metering roller 54 having an 
which are coaxially mounted on the delivery cylinder sur face. Therefore, the roller 54 is supported by 

15. Delivery chains 19 each having gnppers at equal fa e bearings 53 and is brought in contact with the pan 
intervals are respectively looped between the right and ro u er 41, a gear 55 mounted on the end portion of the 
left sprockets 16 and front end sprockets 18 of a deliv- 3^ of fa e r( ^ a 54 ^ mes hed with the pan roller gear 

. ery frame 17. The sheet 13 gripped by the gnppers of 45 44, so th at the roller 54 is rotated in the direction indi- 
the impression cylinder 11 is gripped by the grippers of b y arrow C (FIG. 3). Bolts are loosened to pivot 

the chains 19 and transferred thereby. The sheet 13 is th e bearings 53 so as to adjust a nip pressure acting on 
released from the grippers of the chains onto a stack the pan roller 41. 

board 20. One of the roller arms 49 is coupled to the corre- 

The coating unit 4 having the construction described 50 spending T-shaped arm 51 through a lever 56 having an 
above has a varnish coater 21 to be described below. eccentric portion indicated by a distance t4 (FIGS. 3 
Referring mainly to FIG. 4, the blanket cylinder 23 and 5). A pin 57 of the eccentric portion is manually 
having the same diameter as that of the blanket cylinder pivoted to throw on/off the metering roller 54 with 
8 is rotatably supported by right and left frames 22, respect to the pan roller 41. Reference numeral 58 de- 
respectively, through pairs of antifriction bearings 24 55 notes cams each having a large diameter portion 58a 
and plain bearings 25. The blanket cylinder 23 is rotated (FIG. 3) and a small diameter portion SSb (FIG: 3). The 
in the direction indicated by arrow A (FIG. 3) upon cams 58 are mounted on end portions of a cam shaft 59 
rotation of a cylinder gear 26 coupled to a driving mounted across the right and left frames 22. These end 
source. The axes of the bearings 24 and 25 are respec- portions are adjacent to the inner surface portions of the 
tively deviated by distances tl and t2 with respect to the 60 right and left frames 22, respectively. Rollers 60 eccen- 
axis of the blanket cylinder 23. A lever 27 pivotally trically (indicated by a distance t5) mounted on the free 
mounted on the corresponding rolling bearing 24 of the ends of the T-shaped arms 51 are in contact with the 
frame 22 is reciprocated by means of an air cylinder to cam surfaces of the cams 58, respectively. Pivotal 
bring the blanket cylinder 23 into contact with or sepa- spring shafts 62 are mounted on studs 61 extending 
rate it from* the impression cylinder 11. A lever 28 piv- 65 inward from the frames 22. One end of each of pivotal 
o tally mounted on the plain bearing 25 is reciprocated spring shafts 62 is pivotally mounted on the correspond- 
by a handle to adjust the contact pressure between the ing T-shaped arm 51. The T-shaped arms 51 urge the 
blanket cylinder 23 and the impression cylinder 11. rollers 60 which tend to abut against the cams 58 by. 
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means of compression coil springs 63 mounted on the large diameter portion 81a of each cam 81 is in contact 

spring shafts 62, respectively. A piston rod 66 of an air with the corresponding roller 78. The roller 78 is biased 

cylinder 55 having an end mounted on the correspond- by an air pressure of the air cylinder 74 to abut against 

ing frame is prvotally coupled to the free end portion of the corresponding cam 81. Furthermore, when the blan- 
a lever 64 fixed on the end of the cam shaft 59. When the 5 ket cylinder 23 is removed and the form roller 68 is 

piston rod 66 is moved to pivot the cams 58, the meter- thrown on the blanket cylinder 23, the piston rod 85 of 

ing roDer 54 can be brought into contact with or sepa- the air cylinder 84 is elongated to pivot the cams 81 

rated from the pan roller 41 through the rollers 60 and counterclockwise. As a result, the rollers 78 are respec- 

^l T r Sh * ped annS 5L tivel y tonight into contact with the small diameter 

Referring again to FIGS. 3 and 4, eccentric bearings 10 portions Sib of the cams 81 by means of the biasing 
67 (indicated by a distance t6 in FIG. 3) are respectively force of the air cylinder 74. Therefore, the form roDer 
mounted on the frames 22 above the blanket cylinder 68 is held in a state wherein it contacts the blanket 
23. A form roller 68 is supported by the eccentric bear- cylinder 23. In other words, in the throw-on and -off 
ings 67 and is brought into contact with the blanket positions of the blanket cylinder 23, the contact forces 
cylinder 23. As shown in FIG. 4, one end of a connect- 15 of the form roller 68 with respect to the blanket cylin- 
ing lever 69 is coupled to an outwardly extended por- der 23 are limited by the large diameter portions Bla 
tion of one of the eccentric bearings 67, and the other and the small diameter portions Sib of the cams 81. 
end thereof is coupled to a lever 71 which is mounted Adjustment of these contact forces is effected by the 
on a lever shaft 70 mounted on the frame 22. An actua- movement of the cam 81 caused by the turning of the 
tor end of a piston rod 75 of an air cylinder 74 pivotally 20 handle 88. Referring to FIG. 4, reference numeral 89 
coupled to the stud 73 extending outwardly from the denote off-position stoppers which are screwed in studs 
frame 22 is coupled to a lever 72 fixed on one end of the 90 on the frames 22, respectively. When the blanket 
lever shaft 70. When the piston rdti 75 of the air cylin- cylinder 23 is located in the throw-on position, the 
der 74 is moved to pivot the eccentric bearings 67 piston rod 75 of the air cylinder 74 is shortened, and the 
through the coupling lever 69 and the like, the form 25 eccentric bearings 67 are respectively pivoted until they 
roller 68 can be thrown on/off with respect to the blan- abut against the stoppers 89. Therefore, the throw-off 
ket cylinder 23. Referring to FIG. 6, reference numeral position of the form roller 68 can be defined with re- 
76 denotes a bearing fixed on the bracket at the side of spect to the throw-on position of the blanket cylinder 
the frame 22 to support the lever shaft 70 outside the 23. Referring to FIG. 4, reference numeral 91 denotes 
frame 22. As shown in FIG. 4, the roller shafts 77 are 30 stoppers for defining the eccentric pivotal movement of 
split-clamped to be pivoted. Innemings of rollers 78 the cams 81 when the lever 82 respectively abuts against 
each comprising a ball bearing are respectively fixed at the stoppers 91. As shown in FIG. 3, a rider roller 92 is 
the eccentric portions deviated by distances t7 with supported at each end thereof by an arm 94 pivotal 
respect to the axis of the roller shaft 77. Reference nu- about a pin 93 on the side of the frame 22 and is brought 
meral 79 denotes a cam shaft supported by the right and 35 in tight contact with the form roller 68. The arm 94 
left frames 22 respectively through eccentric bearings swings upon pivotal movement of a cam 95 by means of 
80. As shown in FIG. 6, the position of the cam shaft 79 a handle (not shown), so that the rider roller 92 can be 
is preset such that the axes of the cam shaft 79, the roller thrown on/off with respect to the form roller 68. 
78 and the form roller 68 correspond to apexes of a right The drive mechanism of the motor 30, the cylinder 
angled triangle. Cams 81 each having a large diameter 40 gear 26 and the form roller 68 will be described with 
portion 81a and a small diameter portion Sib are split- reference to mainly FIGS. 7 and 8. 
clamped on the cam shaft 79. In other words, the cams One end of a clutch shaft 98 is supported by a bearing 
81 are respectively pivotal about the eccentric bearings 96 fixed on the frame 22 in the vicinity of the motor 30, 
80 through the cam shaft 79. A lever 82 is split-clamped and the other end thereof is supported by a bracket 97 
on the projecting end of the cam shaft 79, and the actua- 45 extending, from the frame 22. A gear 99 is fixed on the 
tor end of a piston rod 85 of an air cylinder 84 pivotally clutch shaft 98 and is meshed with the driving gear 36 to 
supported by the frame 22 through a stud 83 is pivotally transmit rotation of the motor 30 to the clutch shaft 98. 
coupled to the free end portion of the lever 82. Bolts 86 A clutch gear 101 fixed on a one-way clutch 100 (to be 
respectively extend from the extended portions of the described in detail later) on the clutch shaft 98 is meshed 
eccentric bearings 80 which extend inside the frames 22. 50 with a form roller gear 102 fixed in the end portion of 
The bolts 86 respectively engage with nuts such that the roller shaft of the form roller 68. The one-way 
these bolts 86 are inserted in handles 88 supported by clutch 100 has a known structure capable of transmit- 
studs 87 so as not to move axially. When the handles 88 ting a rotational force in only one direction. In this 
are turned to move the bolts 86 so as to turn the eccen- embodiment, the form roller 68 is a driven member, so 
trie bearings 80, respectively, the cams 81 are eccentri- 55 that the rotational force of the motor 30 is transmitted 
cally moved together with the cam shaft 79 to shift its only to the form roller 68. A one-way clutch 103 having 
axis. In this throw-on and -off mechanism of the form the same construction as the one-way clutch 100 is 
roller 68, when the piston rod 75 (FIG. 5) of the air arranged in an end portion of a roller shaft of the form 
cylinder 74 is shortened (Le., when the eccentric bear- roller 68. A clutch gear 104 coupled to the one-way 
ings 67 are pivoted clockwise in FIG. 6), the form roller 60 clutch 103 is meshed with the cylinder gear 26 of the 
68 is separated from the blanket cylinder 23. In this case, blanket cylinder 23. In this case, the form roller 68 is the 
the eccentric direction of the bearings 67 is preset such driven member for the one-way clutch 103, so that the 
that the form roller 68 is separated from the blanket rotational force of the blanket cylinder 23 is transmitted 
cylinder 23 while the distance between the form roller only to the form roller 68. In this manner, the form 
68 and the metering roller 54 is kept to be substantially 65 roller 68 is selectively driven by the motor 30 and the 
constant In the state shown in FIG. 6, the blanket cylin- blanket cylinder 23 through the one-way clutches 100 
der 23 is in contact with the form roller 68. In this case, and 103; the form roller 68 does not simultaneously 
the piston rod of the air cylinder 84 is shortened, and the receive the rotational forces through the one-way 
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clutches 100 and 103. Either of the one-way clutches 
100 and 103 which transmits a higher rotational speed is 
coupled to the form roller 68, and the other one of the 
one-way clutches 100 and 103 which transmits a lower 
rotational speed is decoupled from the form roller 68. 5 

Referring to FIG. 7(a), the solid line position of the 
blanket cylinder 23 is defined as a throw-on position 
with respect to the form roller 68 and the impression 
cylinder 11. FIG. 1(b) shows a rotation transmission 
path when the blanket cylinder 23 is located in the 10 
throw-on position. In this case, the pan roller 41 and the 
metering roller 54 are driven by the motor 30, and the 
form roller 68 is driven by the impression cylinder 11 
and the blanket cylinder 23 through the one-way clutch 
103. Therefore, the one-way clutch 100 is decoupled 15 
from the form roller 68. Referring again to FIG. 7(a), 
the dotted line position of the blanket cylinder 23 is 
defined as a throw-off position with respect to the form 
roller 68. FIG. 7(c) shows a rotation transmission path 
when the blanket cylinder 23 is located in the throw-off 20 
position. In this case, the form roller 68 is driven by the 
motor 30 through the pan roller 41 and the metering 
roUef54 via the one-way clutch 100. Only the blanket 
cylinder 23 is driven by the impression cylinder 11. 
Therefore, the one-way clutch 103 is decoupled from 25 
the form roller 68. 

The operation of the varnish coater 21 having the 
arrangement described above will now be described. 
The motor 30 of the varnish coater 21 is started to per- 
form the coating operation while t£e blanket cylinder is 30 
locate? at the throw-off position. The cams 58 are piv- 
oted by the air cylinder 65 to abut the rollers 60 against 
the small diameter portions SSb of the cams 58, respec- 
tively, so that the metering roller 54 is brought into 
tight contact with the pan roller 41 and the form roller 35 
68 by means of the biasing forces of the compression 
coil springs 63. In this case, the piston rod 75 of the air 
cylinder 74 is elongated so that the rollers 78 of the 
eccentric bearings 67 are respectively brought into tight 
contact with the large diameter portions 81a of the cams 40 
81. The form roller 68 is located in the throw-on posi- 
tion. However, since the blanket cylinder 23 is located 
in the throw-off position, the form roller 68 is separated 
from the blanket cylinder 23. In this case, the rotation of 
the motor 30 is transmitted to the pan roller 41 and the 45 
metering roller 54 through the bevel gears in the gear 
box 32, and the gears 36, 37, 4S, 46, 44 and 55. The 
rotation of the motor 30 is also transmitted to the form 
roller 68 through the gears 36 and 99, the one-way 
clutch 100 and the gears 101 and 102. The blanket cylin- 50 
der 23 is separated from the impression cylinder 11, and 
these cylinders are stopped. Upon rotation of the above- 
mentioned rollers, the varnish 43 is drawn by the pan 
roller 41 from the varnish pan 42. A thickness of the 
varnish film is adjusted upon contact between the pan 55 
roller 41 and the metering roller 54. The varnish film 
having a predetermined thickness is transferred to the 
form roller 68. Varnish circulates through the pan roller 
41, the metering roller 54 and the form roller 68. When 
the rotary printing press is started to feed a sheet 13 60 
onto the feedboard 14 by means of the automatic feeder 
2, the blanket cylinders 8 of the printing units 3 are 
located in the throw-on positions, so that the sheet 13 is 
subjected to four-color process printing through the 
blanket cylinders and the corresponding impression 65 
cylinders 9. The printed sheet is fed toward the coating 
unit 4. When the printed sheet reaches the coating unit 
4, the plain bearings 25 are pivoted in response to the 
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command from a timing controller, so that the blanket 
cylinder 23 is located in the throw-on position, and that 
the blanket cylinder 23 is brought into tight contact 
with the impression cylinder 11 and the form roller 68. 
Varnish circulating between the form roller 68 and the 
pan roller 41 is transferred to the blanket cylinder 23 
and is applied to the printed sheet passing between the 
blanket cylinder 23 and the impression cylinder 11. The 
coated sheet 13 is fed by the delivery chains 19 and is 
stacked on the stack board 20. In the throw-on position 
of the blanket cylinder 23, the rotational force is trans- 
mitted from the motor 30 to the form roller 68 through 
the one-way clutch 100. At the same time, since the 
blanket cylinder 23 is located in the throw-on position, 
the rotational force of the blanket cylinder 23 is trans- 
mitted to the form roller 68 through the gears 26 and 
104 and the one-way clutch 103. The rotational speed of 
the blanket cylinder 23 is higher than that of the motor 
30, so that only the rotational force of the blanket cylin- 
der 23 is transmitted to the form roller 68. The one-way 
clutch 100 is decoupled from the form roller 68. 

When the coating operation is completed and the 
stack board 20 of tfie delivery apparatus 5 is replaced 
with an empty stack board, or the underlay of the blan- 
ket is adjusted if the blanket becomes thin, sheet feeding 
is stopped. In this condition, the blanket cylinders 8 of 
the printing units are moved in the throw-off positions, 
and the blanket cylinder 23 is simultaneously thrown off 
with respect to the impression cylinder 11 and the form 
roller 68. In this case, the cylinder gear 26 is slightly 
meshed with the geat 104, and the motor 30 continues 
to rotate. Therefore, the form roller 68 continues to be 
driven by the blanket cylinder 23 through the one-way 
clutch 103. At the same time, the pan roller 41 and the 
metering roller 54 continues to be driven by the motor 
30, so that the varnish 43 circulates in a path between 
the varnish pan 42 and the form roller 68 and will not be 
hardened. In the case of adjusting the underlay of the 
blanket of the blanket cylinder 23, the rotary printing 
press is stopped, and the blanket cylinder 23 is cleaned 
and the underlay is adjusted. In this case, the form roller 
68 is driven by the motor 30 through the one-way 
clutch 100. After the underlay is adjusted, the rotary 
printing press is started. When the air cylinder 84 is 
actuated to elongate the piston rod 85, the cams 81 are 
rotated counterclockwise (FIG. 6) through about 90V 
In this case, the eccentric bearings 67 are biased by the 
air cylinder 74 and are rotated until the rollers 78 re- 
spectively abut against the small diameter portions 81£ 
of the cams 81. Therefore, the form roller 68 is brought 
into contact with the blanket cylinder 23 which is lo- 
cated in the off position, and the varnish under circula- 
tion is transferred to the blanket cylinder 23. The cylin- 
der gear 26 is meshed with the gear 104, so that the form 
roller 68 is driven by the blanket cylinder 23 through 
the one-way clutch 103 at a speed higher than the rota- 
tional speed of the motor 30 since the rotation of the 
impression cylinder is transmitted through meshing 
between the gears 26 and 104 even if the blanket cylin- 
der 23 is located in the throw-off position. Thereafter, 
when the sheet 13 is fed and reaches the blanket cylin- 
der 23, the air cylinders 74 and 84 are actuated in re- 
sponse to predetermined timing signals from the timing 
controller. As a result, the rollers 78 are respectively 
brought into dght contacts with the large diameter 
portions 81a of the cams 81, and the blanket cylinder 23 
is located in the throw-on position. Therefore, the form 
roller 68 is brought into tight contact with the blanket 
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cylinder 23 by a contact pressure preset by the cams 81 decreasing occurrence of wasted paper and improving 

and the rollers 78, thereby to restore the coating condi- the coating operation. In addition to these advantages, 

tion which existed before sheet feeding was stopped. In the electrical control system is not required, so that a 

order to simultaneously clean the form roller 68 and the low-cost varnish coater can be obtained, the mainte- 

blanket cylinder 23, the form roller 68 is brought into 5 nance procedures can be simplified, and the erroneous 

contact with the blanket cylinder 23 which is located in operation can be eliminated, 

the throw-off position. The form roller 68 is driven What is claimed is; 

through the blanket cylinder 23. In addition, in order to 1. A varnish coater for a printed product, comprising: 

manually clean the blanket cylinder 23, the blanket upstream rollers for picking up and metering varnish; 

cylinder 23 is located in the throw-off position, and the 10 a form roller which is brought into contact with one of 

impression cylinder 11 is stopped. The blanket cylinder said upstream rollers to receive the varnish there- 

23 can be washed while the form roller 68 is located in from; 

the off state with respect to the blanket cylinder 23. a blanket cylinder which is selectively brought into 

Therefore, the'fonn roller 68 is driven by the motor 30. contact with said form roller and an impression rol- 

The present invention is not limited to the particular 15 lex; 
embodiment described above. It is essential to rotate the a main drive source for driving said impression roller 
blanket cylinder in synchronism with the form roller. and selectively driving said form roller; 
For example, the form roller 68 can be brought into a subdrive source for driving said upstream rollers and 
tight contact with only the pan roller 41, and the meter- selectively driving said form rofler, 
ing roller 54 can be brought into tight contact with only 20 first and second one-way clutches arranged between 
the pan roller 41. The same effect as in the above em- said blanket cylinder and said form roller and be- 
bodiment can be obtained even in this modification. The tween said form roller and said subdrive source, re- 
rotational direction of the rollers is not limited to the spectively; and 

way as described above. a gear mechanism for selectively transmitting a rota- 

As is apparent from the above embodiment, in the 25 tional force to said form roller; 

varnish coater for the printed product, the blanket cyl- wherein said subdrive source drives said form roller via 

inder and the form roller, and the rollers located in the a subdrive source gear, a first transfer gear meshed 

upstream of the form rollers are driven by the separate with the subdrive source gear, said second one-way 

drive sources. The one-way clutches are arranged be- clutch, a second transfer gear meshed with a form 

tween the blanket cylinder and the form roller and 30 roller gear, and said jphn roller gear, when said blan- 

between*the form roller and the upsteam drive source,* ket cylinder is separated from said form roller, said 

respectively. The form roller is selectively driven by subdrive source gear, said first and second transfer 

one of the blanket cylinder drive source and the up- gears and said form roller gear being included in said 

stream drive source. In addition, the form roller is gear mechanism. 

driven by one of the drive sources which has a higher 35 2. A varnish coater according to claim 1, wherein 

rotational speed. The form roller can be driven without said main drive source drives said blanket cylinder 

damage irrespective of the throw-on and -off operation through said impression cylinder, and said blanket cyl- 

between blanket cylinder and the form roller. There- inder drives said form roller through a blanket cylinder 

fore, the coating operation can be properly performed, gear, a first one-way clutch gear meshed with said blan- 

varnish can be applied to the rollers while the blanket 40 ket cylinder gear and, said first one-way clutch when 

- cylinder and the form roller are respectively located in said blanket cylinder is held in a throw-on position, and 

the throw-off positions, and the varnishing operation said blanket cylinder gear, said first one-way clutch 

can be checked while the blanket cylinder and the form gear, being included in said gear mechanism, 

roller are respectively located in the throw-off and 3. A varnish coater according to claim 1, wherein 

throw-on positions. These operations can be performed 45 said form roller is driven by* one of said main drive 

without irregular rotation between the blanket cylinder source and said subdrive source which has a higher 

and the form roller, thereby eliminating the nonuniform rotational speed. 

thickness of the varnish film and hence improving the 4. A varnish coater according to claim 3, wherein 

quality of the printed products. In addition, while the said main drive source has a rotational speed higher 

blanket cylinder is stopped, the form roller can be con- 50 than that of said subdrive source, 

tinuously rotated together with the metering roller and 5. A varnish coater according to claim 1, wherein 

the pan roller, thereby preventing hardening of varnish. said upstream rollers comprise a metering roller and a 

Furthermore, varnishing can be checked while the blan- pan roller, said pan roller being dipped in varnish, 

ket cylinder is located in the throw-off position, thereby * * * * * 
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[57] ABSTRACT 

In a printing machine, a medium applicator disposed 
downstream of printing units of the machine, in travel 
direction through the machine of a sheet being printed, 
the medium applicator having an assembly formed of a 
first roller for taking up medium from a supply con- 
tainer, a second roller for metering a quantity of the 
medium to be applied, and a third roller for transferring 
the medium, the third roller having a continuous cylin- 
drical surface with a rubber lining disposed thereon for 
directly applying the medium onto the sheet, the three 
rollers being in constant meshing engagement with a 
sheet-transfer cylinder during application of the me- 
dium, the medium applicator further comprising a plate 
cylinder having a cylindrical surface interrupted by a 
transverse channel and carrying a flexible relief plate 
having raised surfaces thereon, and another assembly of 
rollers for supplying medium from another supply con- 
tainer to the raised surfaces of the flexible relief plate, 
the plate cylinder being in operative engagement with 
the third roller. 

_ 3 Claims, 1 Drawing Figure 
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German Pat. No. 20 20 584 is based upon a device for 
MEDIUM-APPLYING DEVICE IN A PRINTING avoiding smearing of the ink due to lacquering. By 
MACHINE ^ ' means of a lacquering unit, the lacquer is applied to a 

printing-unit cylinder. This printing-unit cylinder, 
The invention relates to a medium applicator in a 5 which has the same diameter as that of the cylinders, of 
printing machine and, more particularly, to such a me- the preceding printing units, transfers the lacquer to the 
dium applicator which is disposed downstream of print- " printed material. The disadvantages referred to herein- 
ing units of a printing machine, as viewed in travel before are also applicable to this construction and re- 
direction through the machine of a sheet being printed quire additionally, time-consuming cleaning work to be 
therein, the medium applicator having an assembly 10 performed on the rollers. Moreover, the construction of 
formed of a first roller for taking up medium from a the printing unit is complicated by having to attach the 
supply container, a second roller for metering a quantity lacquering unit to the rubber of blanket cylinder, 
of the medium to be applied, and a third roller for trans- a further disadvantage of the state of art as exempli- 
ferring the medium, the third roller having a continuous f ie< j by the references cited hereinbefore, is that, due to 
cylindrical surface with a rubber lining disposed 15 the directions of rotation of the rollers, the format- 
thereon for directly applying the medium onto the related wiping by the ductor blade cannot be observed, 
sheet, the three rollers being in constant meshing en- thus making impossible a precise wiping or removal of 
gagement with a sheet-transfer cylinder during applica- ^ superfluous lacquer material, 
tioo of the medium. A medium applicator of this general It is an object of the invention of the instant applica- 
type has been described in my commonly owned co- 20 tion to provided a further improvement over the con- 
pending application Ser. No. 626,732 filed July 2, 1984, stmction in my aforementioned co-pending application 
now abandoned. .... in the form of a supplemental medium-applying device 

A lacquering or varnishing device in printing ma- wn ich is suitable especially for coating or lacquering 
chines ha* become known heretofore from German surfaces which are interrupted or spaced from one an- 
Published Non-Prosecuted Application No. (DE-OS) 25 othef m ^ furthermore, to provide a supplementary 
30 46 257. This device includes a lacquer storage tank or m^ium applicator or lacquering unit for applying coat- 
supply container and a scooping roller dipping into this . Qr for ^u^g ^ | ayers 0 f any selected thick- 
tank. The lacquer taken up by the scooping roller is fed 

in metered fashion to an applicator roller. Two doctor with ^ foregoing ^ otncr objects in view, there is 
rollers, by means of which a format-related lacquer feed 30 vjded| m accordance with the invention, in a print- . 
occurs, can be set close to the scooping roller. A ductor machine, a medium-applicator disposed down- 

blade applicable against the metering roller is also pro- Qf unhs of ^ machine, in the travel 

vided. This ductor blade serves to wipe sur*rfluous directioQ ^ madlilie of a shee t being printed, 

lacquer from the metering roller and to return it to the ^ mcdiuin app iicator having an assembly formed of a 
supply container. - . . first roller for taking up medium from a supply con- 

A specific disadvantage o tos J%«f<^™ SeTa^econd rolfer for metering a quantity of the 
device is that the lacquer is fed to th< ' varnishing or ^ ^ ^ for 

lacquering cytoder vta a d^butor rotter^ ^ ^apph- ^ mediunl) roller nav i„g a continuous cylin- 

cation roller. Because of the relatively long transport ^ disposed thereon for 

distance which the lacquer has to cover over n*ny 40 JJ^Ji medium J to thV^eet, the three 
rollers until it reaches the printed sheet, the lacquer ^ B constant meshing engagement with a 

begins to set i.e. no quick-d rymg .lacquers icanbe us«L sh eet-transfer cylinder during application of the me- 
Due to this limitatoon to slowly domg hc^ . when s ^ applicator furfcer comprising a plate 

the sheet is delivered the reverse adeorback of the next ^« a^Ldrical surface interrupted by a 

Mowing sheet will smear the lacquer and thus paste 45 ^"^^ «rrying a fleiiblTrelief plate 
the sheets together. ^^St SgratSTft^ ^n. L another assembly of 
can be set up. because the pde wel gh wh^ch^ buJt up £ ^ supplying medium from another supply con- 
at the delivery end and which applies » ^J^ surfaces of the flexible relief plate. 

^JZlttJSSE&lfirZ 50 the pla.cy.inderbeing^operative engagement with 
for applying a medium there are Provided a dippmg the ttard roUer medimn application, it is 

roller, a metering roller, an applicator roller, a back- *» toaoolv medium or lacquer by means of a 

structural unit Within this structural unit, either the and shape are provided on this relief plate in order to 

SSl^w^fo^S^orltelbrtan* Perform the desired application of medium or lacquer- 

^^SSm^^^^d 4J«. ing of areas which are interrupted or spaced from one 

cator roller with the back-pressure cylinder can cooper- ^ "g^^ ^ a ^ feature of tne mvention , 

" A disadvantage of this last-mentioned construction is . the first, second and third roUers and the medum: sup- 

that Scquermust first be fed to the printed material &^«.^»^?^f°Z 

via the forin cylinder. The platen mounted on the applying device, and toe plate cyknder. the other as- 

c^pmg d™ ce at the form cylinder forms a channel in sembly of rollers and the other supply -co*** ^brnr a 

which the lacquer accumulates after a given operating 63 supplementary medium-applying device, and means are 

£ . Th£ Suer-accumulation results in an irregular included for operating the first medium-applymg device 

lacquer appUcation due to dripping of the lacquer down simultaneously with the supplementary medium-apply- 

onto the printed material. in 8 dev,ce - 
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Apparatus for applying a liquid coating to the surface of 
a sheet workpiece and adapted for operation on-line 
with the last unit of a lithographic sheet printing press. 
The apparatus comprises: (1) a textured metering roller 
in a mount which is linearly movably attached to a 
support platform fixed adjacent the press unit, and ex- 
tending between the last press unit and a remote point. 
The support platform allows movement of the metering 
roller and the mount between a first position in which 
the mount is continuously adjustably biased against the 
last press unit, and a second position, away from the last 
press unit to allow use of the last press unit as a litho- 
graphic press. The platform comprising longitudinal 
supports arranged generally perpendicular to a vertical 
plane through the axis of said metering roller, and the 
metering roller mount is movably supported and guided 
along the supports. 

In the first position, the metering roller continuously 
delivers a smooth, uniform, metered amount of liquid 
material to the blanket roller of the printing press. The 
apparatus also includes a latch that allows the mount, 
with its attached metering roller, liquid coating supply, 
and metering roller rotation device, to be readily de- 
tached from and moved out of the way of the press unit, 
so that the press unit can be used as a lithographic press 
unit A biasing latch and an adjustable stop allow the 
metering roller and mount to be readily and reliably 
returned, locJced and biased in the first position. 

8 Claims, 4 Drawing Figures 
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to the blanket roller, which transfers the liquid material 
COAXING PRINTED SHEETS to the sheet workpiccc. 

Preferred embodiments of the apparatus include the 
BACKGROUND OF THE INVENTION following features, A hydraulic cylinder mounted on 

This invention relates to coating printed sheets. 5 tne coating apparatus pulls a piston rod that is clamped 
In many applications it is desirable to apply a coating to the press unit, thus forcing the metering roller against 
to a printed sheet For example, a water soluble poly- the blanket roller. The printing press is an offset litho- 
mer finish may be applied to a workpiece printed by graphic press having an indented region on the blanket 
offset lithography to "dry" the sheet quickly by coating roller surface, and the mounting means includes a stop 
the surface while it is still tacky. This coating avoids the 10 to limit movement of the metering roller toward that 
need for powder driers that may be cumbersome or air indented region. The mounting means is movably at- 
drying procedures that may be slow. Coatings are also tached to a platform so the coating apparatus is move- 
useful for providing a glossy finish that improves the able away from the printing press unit when the coating 
rub-resistance of the workpiece and improves its overall apparatus is not in use. Specifically, the mounting means 
appearance. Finally, adhesive coatings may be applied 15 has bearings that slide along longitudinal support rails 
to printed packaging; for example, heat-set adhesives arranged to be generally perpendicular to a vertical 
may be applied to enable attachment of a feature such as plane through the metering roll axis. The doctor assem- 
the clear plastic bubble of a package used to display the bly includes means to deliver liquid coating from a 
product. liquid coating reservoir to an outlet positioned to de- 

Application of coatings to a workpiece is made diffi- 20 liver coating liquid to a central portion of the engraved 
cult by various requirements. For example, the coating surface adjacent the doctor blade; the outlet is posi- 
should be uniform and its thickness should be con- tioned so that as the metering roll rotates, coating deliv- 
trolled. Moreover, the coating should Be applied ered from the outlet encounters the doctor blade before 
quickly, before its vehicle evaporates causing it to it encounters the blanket roller. The position of the 
thicken. Finally, it is desirable for the coater to operate « doctor blade can be adjusted" relative to the metering 
"on-line" with the press that prints the workpiece to roll surface . A drip pan positioned below the doctor 
take full advantage of the fast-drying capability of coat- bladc has m outlet t0 drain ^ recirculate coatillg 
ings and generally to simplify the manufacture of material that flows from the ends of the metering roller 
printed coated workpieces and doctor assembly. A hydraulic motor is mounted to 

Butler U.S. Pat No. 4,270,483 discloses an on-line 30 drive the mete ^ g rollcr direct!y> rotating it in a prede . 
coatmg apparatus for attachment to a conventional termined rotational dircction . 

offset lithography printing press. The appa^tus m- s eg and ^ 

eludes a set of rollers (i.e. pick-up roller 14*nd apphca- , *\ • ^^^X^** c«~;r.™nw 

tion roller 16) to deliver coating material from a reser- ab,e means for K C0 ^ P™tedWts. Specifically the 
voir 18 to a blanket roll 108. A metering rod 40 meters 35 apparatus can be added to an eating press unit wrthout 
the amount of coating transferred to application roller significant modification to the ^unit; and once ^ W the 
16 apparatus can be moved out of the way so that the press 

An on-line coater sold by Norton Burdett Co. of ™* to which it is attached can be used for printing. 
Nashua, N.H. has a single roller driven directly by a This is particularly useful when the number of colors to 
D.C. motor. The roller is a gravure cylinder that trans- 40 be printed requires the use of the press unit to which the 
fers coating to a blanket cylinder. The coater is attached co ?* er * attached \ . 
to a pivoting arm. and the unit can be pivoted away The apparatus is capable of delivering a metered 
from the press unit when the coater is not in use. amount of coatmg to the blanket roller without the use 

Another on-line coater, sold by IVT Colordry, Inc. of bulky complex metering systems and without serious 
of Fairfield, Conn., applies coating from a reservoir pan 45 clogging of the coatmg flow path. Versatility is 
to a blanket cylinder using a pick-up roller that delivers achieved by using the blanket roller of an existing press 
a metered coating supply to an applicator roller, the unit, yet the apparatus can be detached easily from the 
applicator roller applies the coating to the blanket cylin- press ™M ™d moved out of the way. At the same time, 
der of a press unit. wnen lt k in use, the apparatus is stable and provides a 

Kumpf U.S. Pat. No. 3,768,438 discloses a coater in 50 steady even pressure against the blanket roller, notwith- 
which a fountain roller dips into a coating reservoir and standing the considerable range of forces and vibrations 
transfers liquid coating material to a feed roller. The to which the metering roller is subject The apparatus 
feed roller in turn transfers coating material to a coating accommodates indentations in the blanket roller with- 
roller that coats a sheet fed between the coating roller out suffering uneven compressive forces that could 
and a format roller. 55 "squeeze" liquid coating from the blanket and cause 

streaking. Finally, the use of the hydraulic assist motor 
SUMMARY OF THE INVENTION with a direct drive enables a smooth start up, delivering 

The invention generally features apparatus to be an even amount of coating to the blanket roller quickly 
mounted on-line with a printing press unit for coating after start-up without streaking that can be experienced 
the surface of a sheet workpiece with liquid material. 60 with other drive systems. 

The coating apparatus comprises a textured (e.g., en- Other features and advantages of the invention will 
graved) metering roller or cylinder rotably mounted to be apparent from' the following description of the pre- 
be forced against the blanket roller of the press unit. A ferred embodiment and from the claims, 
doctor assembly comprising an elongated blade edge is DESCRIPTION OF THE DRAWINGS 

positioned against the engraved roller surface, and in- 65 

eludes means to deliver the liquid material to the longi- FIG. 1 is a perspective view of a coating apparatus 
tudinal engraved surface of the roller. The engraved supported independently and not attached to a press 
metering roller delivers a metered amount of the liquid unit. 
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FIG. 2 is a side view of the coater of FIG. 1, with 
parts broken away and in section, including a portion of 
an adjacent press unit. 

FIG. 3 is a highly schematic representation of the 
coater of FIG. 1 attached to a press unit. 5 

FIG. 4 is a rear view of the coater of FIG. 1 with 
parts broken away and in section. 

APPARATUS 

FIG. 1 shows coating unit 10 separated from a press, 10 
as it would be in storage or in construction. As shown in 
FIGS. 2 and 3, coating unit 10 is adapted to attach to the 
most downstream unit 110 of a standard multi-unit off- 
set lithograph press. Coating unit 10 has a single en- 
graved roller 12 and shaft 13 rotably mounted on bear- 15 
ings 14 that are attached to a housing 16. When the 
coating unit is attached to press unit 110, the axis of 
roller 12 is parallel and horizontally aligned with the 
axis of blanket roller 112, and roller 12 contacts the 
blanket roller 112 so that roller 12 delivers liquid coat- 20 
ing to blanket roller 112. 

As shown best in FIG. 2, a doctor blade assembly 18 
is adjustably mounted in housing 16 to deliver liquid 
coating to engraved roller 12 and to spread a metered 
level of the coating along the roller surface. Assembly 25 
18 includes a rotably mounted axle 20 spanning housing 
16 parallel to the longitudinal axis of roller 12. Mounted 
centrally on axle 20 is a rectangular housing 22 from 
which a blade clamp 24 extends. Doctor blade 26 is 
fixed in clamp 24 and is held against roller 12 at an 30 
angle. Blade 26 is blue spring steel about 0.007 inches 
thick, and it extends from clamp 24 about J inch. The 
set-up angle A (FIG. 2) is about 30° . Blade 26 is forced 
against roller 12 at a pressure of e.g. 25-30 pounds for a 
60-inch blade (i.e. about 0.5 pounds per inch). 35 

In FIG. 2, doctor blade assembly 18 also includes a 
fitting 62 communicating with a passage through doctor 
blade housing 22 to outlet 64. A plugged passage 67 in 
housing 22 allows access to the interior of the housing 
for cleaning. A drip pan 66 having an outlet 68 is posi- 40 
tioned below roller 12 and doctor blade assembly 18. 

Adjustment of blade 26 to roller 12 is achieved by 
two adjustment screws 28 which extend through the 
top of housing 16 at opposite ends thereof. Screws 28 
extend to adjustment brackets 30 on axle 20. Because 45 
screws 28 are attached to brackets 30 at points offof the 
center of the axle 20, rotation of screws 28 will pivot 
axle 20 and brackets 30, changing the pressure between 
blade 26 and roller 12. Wipers 27 on assembly 18 at each 
end of roller 12 prevent liquid coating from building up 50 
on the ends of the roller 12. 

Unit 10 also includes a clear cover 32 hinged to the 
top of housing 16 to protect roller 12. 

As shown in FIGS. 3 and 4, housing 16 is movably 
mounted above the floor 122 of the well 120 between 55 
press unit 110 and downstream unit 124, which is, e.g., 
a rack for storing bundles of the finished workpieces. 
Specifically, housing 16 is mounted on bearing blocks 
46 that slide on two parallel tie rods or rails 44 oriented 
perpendicular to the axis of roller 12. Rails 44 are sup- 60 
ported at one end by blocks 53 that are adjustably 
mounted on cross shaft 40 of press unit 110. At their 
other ends, rails 44 are supported respectively by blocks 
42 on shafts 47 fixed to press unit 110, As best shown in 
FIG. 3, shaft 40 and shafts 47 are integrated with the 65 
floor 122 of well 120. Shaft 40 is an existing shaft on unit 
110. Shafts 47 are added to the unit to accommodate 
coater 10. (In FIG. 1, the coater 10 is shown separate 



from unit 110, as it might be stored or transported; rails 
44 are supported by a frame 37 of metal beams that 
support shaft 40' and shafts 47'). 

Hydraulic cylinders SO (one shown) are mounted on 
opposite sides of housing 16 to drive piston arms 52 and 
maintain proper pressure between roller 12 and roller 
112. At one end of each piston arm 52 is a iatch 54 that 
cooperates with a lug 118 on unit 110 to latch the coat- 
ing unit to the press. Also fixed to each side of housing 
16 is an adjustable stop screw 56 that is threaded 
through a block 58 and locked in place with lock nut 60. 
Cylinders 50 are connected to limit switches (not 
shown) to release the pressure between rollers 12 and 
112 when the press is off impression. 

On one side "of housing 16 a hydraulic motor 72 is 
mounted to motor support 74 to drive roller 12 directly 
via coupling 76. 

OPERATION 

The coater is first locked into operation on press unit 
110 by manually moving it along rails 44 toward unit 
110 and rotating latch 54 to engage a lug on unit 110. In 
operation, when the press is off impression, hydraulic 
motor 72 rotates roller 12 as coating fluid is pumped 
under pressure from a fluid reservoir (not shown) to 
inlet opening 64 in the doctor blade assembly. From 
there, coating spreads over the engraved surface of 
roller 12 and is metered by the engraving and by doctor 
blade 26. A continuous flow of coating is maintained 
over the surface of roller 12, and excess coating is re- 
covered through drip pan 66 and outlet 68 for recy- 
cling. In* this way, sufficient flow is maintained to avoid* 
clogging the flow path or roller with dried coating and 
to avoid starving the ends of the roller. The amount of 
coating carried by roller 12 can be adjusted by turning 
screw 28 to adjust the pressure between blade 26 and 
roller 12, as described above. When the press is on 
impression, hydraulic cylinders 50 serve to pull roller 12 
against blanket roller 112 with a force that can be ad- 
justed by adjusting the pressure in cylinders 50. As 
blanket rotates in direction R, friction turns roller 12 in 
the opposite direction R', without assistance from the 
motor 72. 

As blanket roller 112 rotates, the indentation 126 on 
that roll encounters the nip between roller 12 and roller 
112. It is undesirable to allow roller 12 to be forced into 
that indentation 126 by hydraulic cylinders 50. Stops 56 
are adjusted to limit travel of coater housing 16 and 
prevent that from occurring. Stops can be finely ad- 
justed to set the optimum pressure (for example about 
40-50 pounds/linear inch) between roller 12 and roller 
112. 

A metered amount of liquid coating is delivered to 
blanket roller 112 at the nip between roller 112 and 
roller 12. Blanket roller 112 in turn delivers that coating 
to the workpiece as the workpiece travels through the 
nip between roller 112 and impression roller 114. 

When the coater is not in use, latch 54 is released, and 
the coater is moved back along rods 44 away from 
roller 112. 

More specifically, when using an acrylic water-based 
coating, a suitable engraved roller is a quadrangular cell 
cylinder, having about 165 lines/inch, each cell being 
about 60 microns in depth. Machine Engraving Divi- 
sion. Southern Gravure Service, Inc., Louisville, Ky., 
sells a suitable engraved rojler. An acrylic water-based 
coating having about 25% solids can be applied to 



J 



4,685,414 

5 6 

achieve a dry coat weight of 0.6-0.9 pounds using a roll (3) a metering member comprising means to control 

speed of about 350 rpm. liquid coating on said textured metering roller sur- 
face; 

OTHER EMBODIMENTS (4) means attached to said mounting means to supply 

Other embodiments are within the following claims. 5 lic * uid coatin S material to the textured surface of 

For example, other doctor blade arrangements can be * a,d m ^ering roller; and 

. ^ . 4l _ , , „ °, (5) means attached to said mounting means to effect 

used to meter the load on roller 12; such as a system rQtation Qf ^ m ^ rol]er; 

havmg dual, parallel blades having a coating mlet be- whereby in said first position, said metering roller 

tween the two blades. Other types of engraved cyhn- I0 continuously delivers a smooth, uniform, metered 

ders may be used. Other types of press units may be amount of said liquid material to said blanket roller, 

used in conjunction with the coater, but offset Iitho- said blanket roller transferring said liquid material 

graphic sheet-feeding units are preferred. to said sheet workpiecc, said latch allowing said 

I claim: mounting means, with its attached metering roller, 

1. Apparatus for applying a liquid coating to the 15 h< l uid coating supply means, and metering roller 

surface of a sheet workpiece, said apparatus being rotat |° n means ; t0 detached from and 

adapted for operation on-line with the last unit of a moved ° ut of * c wa * of th ' P ress umt - 50 

i* u t * ^ . . press unit can be used as a lithographic press unit, 

lithographic sheet prmtmg press, said unit comprising a ^ ^ ^ m£ans ^ adjustabl e%top allowing 

blanket roller having a surface indentation, said coating 20 ^ me tering roller and mounting means to be 

application apparatus comprising: readily and reliably returned,locked and biased in 

(1) a metering roller rotatably mounted in mounting the same said first position. 

means, said metering roller having a textured longi- 1. The apparatus of claim 1 wherein said metering 
tudinal surface, said mounting means being linearly member comprises a doctor assembly, said assembly 
movably attached to a support platform fixed adja- 25 comprising an elongated -blade edge positioned against 
cent said last press unit, and extending between the ** i6 textured roller surface, said assembly further corn- 
last press unit and a point remote from said unit, ?™ n & said means "> deliv 5 r coatin « material 
allowmgmovementofsaidmeteringrollerandsaid to sai^extured roller surface. 

. ° . , . . ,. , 3. The apparatus of claim 1 wherein said latch means 

mounting means between a first position m which ^ comprises a cyImder attached to said mounting means 

said mounting means is continuously adjustably ^ adjustably f orces said mounting means against said 

biased against said last press unit wherein said me- press unit. 

tering ^roller surface contacts safcT blanket roller, 4. The apparatus of claim 1 wherein said longitudinal 
and a second position, away from said last press supports comprise rail members, and said mounting 
unit to allow use of said last press unit as a Iitho- 35 means comprises bearings that slide along said rail mem- 
graphic press, said platform comprising longitudi- bers. 

nal supports arranged generally perpendicular to a 5. The apparatus of claim 2 comprising a drip pan 

vertical plane through the axis of said metering positioned below said doctor assembly attached to said 

roller, said metering roller mounting means being hunting means, said drip pan comprising an outlet to 

supported by, guided by and movable along said 40 *™ f d recirculate excess liquid coating material that 

0 0 flows from the ends of said metering roller, said doctor 

ppo is, assembly comprising means to hold said elongated 

(2) latch means, attached to the mounting means and blade and the bIade pressure against the me tering 
positioned to lock said metering roller mounting rol i erj said i iquid coat ing delivery means comprising a 
means to said press unit in said first position, said 45 centrally positioned outlet to deliver coating recircu- 
latch means comprising a biasing means to adjust- lated from said drip pan. 

ably bias said metering roller mounting means 6. The apparatus of claim 3 wherein said latch means 
against said press unit, providing a steady even comprises a lug mounted on said press unit positioned to 
pressure between said blanket roller and said me- cooperate with said cylinder, said cylinder being a hy- 
tering roller, wherein said mounting means further 50 draulic cylinder, said latch further comprising a quick- 
comprises a continuously adjustable stop to posi- release interconnect between said lug and said cylinder, 
tion said metering roller against said blanket roller T ™ e a PP arat f of daim « wherein said latch means 
. . % , . „ comprises a pivoting member that pivots between a first 
and to prevent travel of said metering roller ^ atta £ hed , and / aecond ^ that 

toward said surface indentation of said blanket 55 releases ^ coater from said press ^ 
roller as said blanket roller rotates, said latch being g. apparatus of claim 7 wherein said latch means 
movable to provide quick release of said mounting comprises a hook member configured to pivotally en- 
means from said press unit to allow movement gage said lug on said press unit, 
along said supports to said second position; and ***** 
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ABSTRACT 



In a printing machine, a medium applicator disposed 
downstream, of printing units of the machine, in travel 
direction of a sheet which has been printed, the applica- 
tor having three rollers including a first roller for taking 
up medium from a supply container, a second roller for 
metering a quantity of the medium to be applied, and a 
third roller having the same diameter as that of cylin- 
ders of the printing units for transferring the medium, 
includes a rubber lining disposed on the third roller for 
directly applying the medium onto the printed sheet; 
the three rollers, during application of the medium, 
being in constant meshing engagement with a sheet- 
transferring cylinder, a device for uncoupling the three 
rollers from the sheet-transferring cylinder, and a sepa- 
rate motor for driving the three rollers when the rollers 
are uncoupled. 

6 Claims, 6 Drawing Figures 
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printed material. The disadvantages referred to herein- 

DEVICE FOR APPLYING MEDIUM AFTER before are also applicable to this construction and re-- 

TERMINATION OF THE PRINTING OPERATION quire additionally, time-consuming cleaning work to be 

IN A PRINTING MACHINE performed on the rollers. Moreover, the construction of 

5 the printing unit is complicated by having to attach the 

This is a continuation-in-part application of Ser. No. lacquering unit to the rubber of the blanket cylinder. 

626,732, filed July 2, 1984, and now abandoned. ^ A further disadvantage of the state of art as exempli- 

The invention relates to a device in printing machines fied by the references cited hereinbefore, is that, due to 
for applying a medium, such as lacquer, especially, by the directions of rotation* of the rollers, the format- 
means of three rollers, after the printing process has 10 related wiping by the ductor blade cannot be observed, 
been terminated, the rollers including a first roller for xh us making impossible a precise wiping or removal of 
taking up medium from a supply container, a second the superfluous lacquer material, 
roller for metering a quantity of the medium to be ap- it is, accordingly, an object of the invention to pro- 
plied and a third roller having the same diameter as that a device for applying a medium such as lacquering 
of cylinders of the printing units for transferring the 15 unit m a printing machine, wherein the medium, such as 
medium to a printed sheet lacquer, has to travel over the shortest possible distance 

A lacquering or varnishing device in printing ma- f Tom ^ stora g C tank or supply container to the printed 
chines has become known theretofore from German material, and wherein drying of the lacquer on the rol- 
Published Non-Prosecuted Application No. (DE-OS) ^ ^ p reve nted, when the lacquering unit is connect- 
30 46 257. This device includes a lacquer storage tank or 20 iWe ^ aisconnectible, as required, 
supply container and a scooping roller dipping into this yfiih ^ f ore g 0m g and other objects in view, there is 
tank. The lacquer taken up by the scooping roller is fed provided, in accordance with the invention, ura print- 
in metered fashion to an applicator roller. Two ductor mg mac hine, a medium applicator deposed downstream 
rollers, by means of which a format-related lacquer feed Qf prindng of ^ machine in the travel direction of 
occurs, can be set close to the scooping roller. A ductor 25 a which ha5 beCQ printedf ^ applicator having 
blade applicable against the metering roller is also pro- fol]ers mchlding a ^ ro u er f or taking up me- 
vided. This ductor blade serves to wipe superfluous diua f rom a sup piy container, a second roUer for meter- 
lacquer from the metering roller and to return it to the ^ & of the medium to be applied, and a third 

supply container. * . * r i. ™ roller having the same diameter as that of cylinders of 

A specific disadvantage of this heretofore known 30 . ^ fof Uansfcrring & c medium compris - 

device is that the lacquer is fed to the varnishing or £ * ^ ^ ^ ^ ^ ^ 

lacquering cylinder via ^^^J^^^^T reedy applying the medium onto the printed sheet; the 

cator roller Because of the re Jong ttansp^rt ^JJ^ * urin application Q f the medium being in 

distance which- the lacquer has to cover overly ^ m * g ^ ement with a sheet-transferring 

rollers untd it reaches *e P™^^^^^ 35 cylinder; means for uncoupling the three rollers from 

begins to set i.e. no quick-drying Jacquers can be used. ^ sheet-transferring cylmder, and separate motor 

Duetothislimita^nto^ "^J^^^JLt^^h^x^^ 

the sheet is dehvered the reverse side or back of the next & 

following sheet will smear the lacquer and Aik paste ^"^^ with another feature of ^ invention, 

the sheets together. Consequently _ no fuU ttapta 40 ^^^ hin ^ fiTOofBCyKllltewMiacolltin . 

can be set up, because the pile weight which is built up UKf -f 

at the delivery end and which applies a load _to the ^ ^ ]inder surface of ^ appU . 

mdivrtual sheete ako lm« s <ie la^uet £yer duda.es, ^ J ^ ^ 

In the dev.ee described ^^German Pat JNo. 23 145 183 uniformly. Thus, the burdensome cleaning 

for applying a medium there , are >p ovided a dippuig 45 b= diseased with. Because of the limita- 

roller, a metenng roUer, an ap^Kato jott* a^back- Pe ^ number of roUers , it is ^ 

SVrt ^o i^ *• — * *? '-quer directly to the 
SeiTrEcomtol into^Jmmon sheet after the last ink impress ««. to brmgit enjne. 
«ructural unit Within this structural unit, either the 50 When, for example panted cardboard which a i to be 
dipping roller with the form cylinder or the first appli- converted afterwards mto packagmg n«ter^, ^ pro- 
ctor roller with the form cylinder or the second appli- vided with such a lacquer layer, then this packagmg 
«to rX withtheback-preaurecylindercancooper- material recdves mcreased portectjon thereby which is 
caiocrauowimuB y , r of advantage during the subsequent transport operation. 

8 A disadvantage of this last-mentioned construction is 55 Moreover, the gloss provided by the lacquer enhances 

that the lacquer must first be fed to the printed material the effect of the impression, ^°«*^J+ 

via the form cylinder. The platen mounted on the board treated m this way is also better protected against 

clamping device at the form cylinder forms a channel in - environmental influence. 

which the lacquer accumulates after a given operating Because the rollers, during the ap°>>"*" of <f e 
time. This lacquer-accumulation results in an irregular 60 medium are m constant meshing contact with the cyhn- 

lacquer application due to dripping of the lacquer down der. assurance is provided that the subsequent or further 

onto the printed material. treatment of the surfaces of the printed material occurs 

German Pat No. 20 20 584 is based upon a device for at the speed of the printing machine. - 

avoiding smearing of the ink due to lacquering. By Disengagement of the lacquering device from the 

means of a lacquering unit, the lacquer is applied to a 65 cylinder provides the possibility of excluding a given 

printing- unit cylinder. This printing-unit cylinder, portion of the impression from any subsequent treat- 

which has the same diameter as that of the cylinders of raent. The motor provided for driving the rollers of the 

the preceding printing units, transfers the lacquer to the applicator of lacquering prevents drying of the medium 
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on the rollers. Thus, the burdensome cleaning activities FIG. 5 is an end view of one of the rollers of the 

can be dispensed with for the next operating cycle. laquering unit which is formed with a longitudinal 

In accordance with a further feature of the invention, channel wherein an insert member is received; and 

the rubber lining on the third roller is a rubber cloth FIG. 6 is a diagrammatic longitudinal view of the 

applied in an abuttting manner, the third roller having 5 metering roller of the lacquering unit and showing due- 

the same diameter as that of the sheet-transferring cylin- tor blades disposed thereon. 

der; and the third roller being connected by a single- Referring now to the drawing and first, particularly, 

revolution clutch to the sheet-transferring cylinder. to FIG. 1 thereof, there is shown a printing machine 

It is thereby possible to use any type of cylinders, with a final last printing unit 1 equipped with a conven- 

because, in this form of application of the rubber cloth 10 tional inking unit 2 and a conventional dampening unit 

or blanket also, no channel is formed in which the lac- 3. This last printing unit 1 is followed by a lacquering 

quer might otherwise accumulate. The third roller has unit 4. The printed sheets are fed by the last printing 

the same diameter as a printing-unit cylinder. unit 1 to the lacquering unit 4. Subsequent to a final 

In accordance with an added feature of the invention, treatment of the sheets by the lacquering unit 4, the 

there is provided a ductor blade disposed on at least one 15 sheets are seized by a delivery chain 5 and thus trans- 

of the end faces of the third roller serving to transfer the ported to a delivery pile 6. 

medium to the printed sheet, the ductor blade being The lacquering unit 4 which is arranged downstream 

disposed so that when superfluous medium is removed of or behind the last printing unit 1 in travel direction of 

by the ductor blade, the thus removed superfluous the sheets , is formed of a dipping roller 8 revolving 

medum can flow back into the supply container. Thus, 20 within a supply container or tank 7, a metering roller 9 

an economical use of the medium, in the further treat- and an applicator roller 10 provided with a rubber lin- 

ment is afforded thereby, and contamination of the ing or covering (not shown). At an end face of this 

printing machine is prevented. applicator roller 10, there is additionally a ductor blade 

In accordance with an additional feature of the inven- 11. The specific character of the applicator roller 10, 

tion, the third roller is in the form of a cylinder having 25 which has the same diameter as that of a sheet transfer- 

a channel formed therein; and including an insert mem- ring cylinder 12, is maintained both when it is covered 

ber received in channel so as to complete a continuous with a separate rubber cloth or blanket and the channel 

cylinder. By inserting a filling piece or insert member formed therein covered by an insert member or a filling 

into this channel, which can be covered by a rubber or loading piece, or, alternatively, when a rubber cloth 

cloth or blanket, the benefits of a full or solid cylinder 30 of blanket is applied so that the leading and trailing 

can also be attained. edges thereof abut 'Consequently, it is also possible to 

W^en such cylinders are used, in accordance with a limit the applicaton of the lacquer to specific areas. The 

concomitant feature of the invention, a ductor blade is applicator roller 10 is in direct contact with the cylinder 

disposed on the second roller. Thus, precise metering of 12 which is provided with an elevator mechanism 

the medium or lacquer occurs in conformity with the 35 adapted to the sheet format and on which the printed 

sheet format. A particularly advantageous metering sheet which is to be further processed is located. This 

process is also ensured due to the directions of rotation cylinder 12 is equipped with non-illustrated grippers 

of the rollers, because, in this arrangement, the applca- disposed in recesses i.e. the gripper back is at a deeper 

tion of the lacquer is always effected from above. level than the surface of the sheet which is to be further 

Other features which are considered as characteristic 40 processed. After the further processing has been com- 

for the invention are set forth in the appended claims. pleted, the cylinder 12 transfers the sheet to the con- 

Although the invention is illustrated and described veyor or delivery chain 5 of the delivery unit which 

herein as embodied in a device for applying medium conveys the sheet to the deliver pile 6. 

after termination of the printing operation in a printing , The storage tank or supply container 7 contains a 

machine, it is nevertheless not intended to be limited to 45 medium or agent 13 to be used for the further treatment 

the details shown, since various modifications and struc- or processing of the printed sheets. This medium may be 

tural changes may be made therien without departing either a lacquer or a rubber cement or any other agent 

from the spirit of the invention and within the scope and suited for this purpose. During the rotating movement 

range of equivalents of the claims. of the dipping roller 8, the medium 13 is taken up 

The construction and method of operation of the 50 thereby and subsequently transferred to the metering 

invention, however, together with additional objects roller 9. The applicator roller 10 which is in direct 

and advantages thereof will be best understood from the contact with the metering roller 9 transfers the medium 

following description of specific embodiments when 13 to the surface of the printed sheet which is to be 

read in connection with the accompanying drawings, in treated. 

wn ich: 55 Because it is hardly possible to prevent the medium 

FIG. 1 is a diagrammatic elevational view of a print- 13 from running down over the ends of the applicator 

ing machine with lacquering unit and a ductor blade roller 10, ductor blades 11 are disposed thereat The 

assembly arranged at an applicator roller and disposed medium 13 running down the ends of the applicator 

in front of the delivery unit; and roller 10 is wiped off by the ductor blade 11 and flows 

FIG. 2 is a fragmentary view of FIG. 1 showing the 60 back to the storage tank or supply container 7 for reuse, 

printing machine with lacquering unit and with a ductor In this way, contamination of the printing machine is 

blade arranged at a metering roller. prevented and, at the same time, economical use of the 

FIG. 3 is a diagrammatic side elevational view of the medium 13 is enhanced, 

gearing and uncoupling mechanism for the rollers of the The applicator roller 10 is controllable via an impres- 

iacquering unit; 65 sion throw-off which is applied in such a manner that 

FIG. 4 is a diagrammatic axial view of a sheet trans- only the applicator roller 10 can be engageable with and 

ferring cylinder of the lacquering unit equipped with a retracted from the cylinder 12. Hence, the dipping rol- 

format-related underlay; ler 8, the metering roller 9 and the applicator roller 10 
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are always in mutual contact During the application of 
the medium 13, the rollers 8, 9 and 10 of the lacquering 
unit 4 are driven via the drive mechanism of the printing 
machine. The further treatment or processing of the 
sheets thus occurs, at the operating and printing speed, 5 
respectively, of the machine. 

When this further or subsequent treatment of the 
sheets is, for example, not required for a specific portion 
of the total impression or when the printing machine is 1Q 
stopped for a time, then the lacquering appliance 4 is 
disengaged from the cylinder 12. In order to prevent the 
medium 13 from drying on the rollers 8, 9 and 10 during 
this period of time, a motor 14 which is coupled to the 
metering roller 9 takes up the driving function and, 15 
thus, indirectly also the driving of the dripping roller 8 
and of the applicator roller 10 which are in direct 
contact with the metering roller 9. In this regard the 
rollers 8, 9 and 10 need not rotate at fully machine 
speed. Only a few rotations per minute are thus required 20 
in order to prevent the drying of the medium 13. 

A single-revolution coupling or clutch 24 (FIG. 3), 
for example, effects the disengagement or decoupling of 
the lacquering unit 4 from the cy liner 12 when the spe- 
cific embodiment is one wherein the rubber cloth or 25 
blanket has been applied in an abutting manner on the 
applicator, roller. 

Another embodiment of the lacquering unit 4 is illus- 
trated in FIG. 2. The dipping roller 8 revolves in the 30 
storage tank or supply container 7 filed up with the 
*medium 13, takes up the medium and transfersJt to the 
metering roller 9. A ductor blade 15 is disposed on this 
metering roller 9 for effecting metered transfer of the 
medium 13. This metering, feature operating in corrc- 35 
spondence with a particular format permits the use also 
of a cylinder 16 interrupted or broken by a channel as an 
applicator roller. This cylinder 16 is also in direct 
contact with the sheet-carrying cylinder 12. For effect- 
ing disengagement, a single-revolution clutch or cou- 40 
pling 24 (FIG. 3) is used in order that, when the lac- 
quering unit is restarted, the cylinder 16 does not touch 
down on the sheet at the very place where the channel 
is located. The drive of the lacquering unit 4 is effected 
in the same manner as for that of the lacquering unit 4 45 
illustrated in FIG. L 

The embodiments of this lacquering unit 4 permit the 
use thereof at all times as another printing unit. Because 
the applicator roller 10 or the cyliner 16 are rollers 5Q 
covered with a rubber lining or blanket, the possibility 
is afforded of having an additional impression cylinder 
and inking unit available, without great expense. 

The uncouplability of the three rollers is represented 
in FIG. 3. The motor 14 is mounted in the side wall 17 55 
located at the drive side of the printing machine, arid 
drives a shaft 19 of the metering roller 9 via a belt 18 
and a free-wheeling coupling 20. A shaft 21 of the dip- 
ping roller 8 is connected to the shaft 19 via gears 22. 
Likewise, a shaft 25 of the applicator roller 10 and of the 60 
cylinder 16, respectively, is coupled with the shaft 19 of 



the metering roller 9 via gears 23 and the single-revolu- 
tion coupling or clutch 24. 

The format-related underlay is shown in FIG. 4. 
Before a rubber blanket 26 is tightened on and around 
the cylinder 12, a previously calibrated sheet 27 accu- 
rately cut to the format being used is laid under. Assur- 
ance is thereby afforded that the application of lacquer 
will occur only in this region. 

In FIG. 5, an insert member or filling or loading piece 
28 is shown received in a channel 29 formed in the 
cylinder 16. The insert member 28 which is accommo- 
dated to the diameter of the cylinder 16 is fastened in 
the cylinder channel 29 to the cylinder 16 by a spindle 
30 and a screw 31. 

As shown in FIG. 6, a lacquer layer 32 applied by the 
dipping roller 8 to the metering roller 9 is suitably doc- 
tored by the displaceably arranged doctor blade 15 in a 
manner related to the format of the sheet which is to be 
printed. 

There is claimed: 

1. In a printing machine, a medium applicator dis- 
posed downstream of printing units of the machine m 
the travel direction of a sheet which has been printed, 
the applicator having three rollers including a first rol- 
ler for taking up medium from a supply container, a 
second roller for metering a quantity of the medium to 
be applied, and a third roller having the same diameter 
as that of cylinders of the printing units for transferring 
the medium, comprising a rubber lining disposed on the 
third roller for direcdy applying the medium onto the 
printed sheet; the three rollers, during application of 
the medium, oeing in constant meshing engagement 
with a sheet-transferring cylinder; means for uncou- 
pling the three rollers from the sheet-transferring cylin- 
der, and separate motor means for driving the three 
rollers when said rollers are uncoupled. 

2. Medium applicator according to claim 1, wherein 
the third roller is in the form of a cylinder with a contin- 
uous surface. 

3. Medium applicator according to claim 2 wherein 
the rubber lining is a rubber cloth applied in abutting 
manner on the third roller, the third roller having the 
same diameter as that of the sheet-transferring cylinder, 
and the third roller being connected by a single-revolu- 
tion clutch to said sheet-transferring cylinder. 

4. Medium applicator according to claim 1, including 
a ductor blade disposed on at least one of the end faces 
of the third roller serving to transfer the medium to the 
printed sheet, said ductor blade being disposed so that 
when superfluous medium is removed by the ductor 
blade, the thus removed superfluous medium can flow 
back into the supply container. 

5. Medium applicator according to claim 1, wherein 
the third roller is in the form of a cylinder having a 
channel formed therein; and including an insert member 
received in said channel so as to complete a continuous 
cylinder. 

6. Medium applicator according to claim 1 including 
a ductor blade disposed on the second roller for ensur- 
ing exact format-related metering of the medium. 
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[57] ABSTRACT 

A coater for an offset printing press in which the last 
printing station, i.e., the blanket cylinder roller with its 
associated sheet-handling grippers, is converted to coat- 
ing service, such that a pick-up roller, after an ascend- 
ing arcuate path not exceeding 80% transfers a liquid 
coating to an applicator roller rotating in an opposing 
direction to the blanket cylinder surface which coats 
the individual imprinted sheets and the liquid coating 
itself serves as a lubricant permitting said opposing 
directions of rotation and grippers of said blanket cylin- 
der roller Hiaintftin proper handling control of the sheets 
during the coating thereof. Limiting the arcuate path of 
80* obviates reverse flow of the liquid coating on the 
pick-up roller. ♦ 

4 Claims, 3 Drawing Sheets 
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along said arcuate path and also in contact with the 

COATER FOR A SHEET FED PRINTING PRESS blanket cylinder roller, said applicator roller being op- 

eratively arranged for clockwise rotation for maximiz- 

This is a continuation-in-part of application Ser. No. ing the amount of liquid coating transferred thereto 

902,782 filed Dec. 4, 1986, now abandoned, which is a 5 from the counterclockwise rotating pick-up roller at the 

continuation of application Ser. No. 748,974, filed June respective surfaces of each which are either in light 

26, 1985 now abandoned. surface contact with each other or slightly spaced apart 

The present invention relates to improvements in In this way the imprinted sheets are individually coated 

coating mdividual sheets during the printing thereof in during passage between the opposite direction rotating 

an offset printing press, and more particularly to a coat- 10 applicator and blanket cylinder rollers, said liquid coat- 

ing device for an offset printing press that effectively ing serving as a lubricant permitting said opposing di- 

applies a aqueous, ultra-violet or other liquid coating to rection movements in said applicator and blanket cyhn- 

each imprinted sheet, in turn, without adversely affect- der rollers. 

ing the printing operation of the printing press. The above brief description as well as further ob- 

Applying uquid coating to printed material is, of 15 jects, features and advantages of the present invention, 

course, already well known, and achieved using coating will be more fully appreciated by reference to the foi- 

devices of well-known construction and modes of oper- lowing detailed description of presently preferred, but 

ation, as exemplified by the coating devices of U.S. Pat nonetheless illustrative embodiments m accordance 

Nos. 3,257 226, 3,029,780, and 3,951,102. These known with the present invention, when taken in conjunction 

coaters however are not noteworthy in their effective- 20 with the accompanying drawings, wherein: 

ness and, most important, are not compatible with the FIG. 1 is a perspective view of a coating device 

operation of a standard offset printing press, to which which, in accordance with present invention, * used in 

the within invention is applied, as distinguished from a cooperating conjunction with a blanket cylinder roller 

so-called web press. That is, the known coaters are of a standard offset printing press; 

restricted to use with said web press in which a continu- 25 FIG. 2 is also a perspective view and illustrates how 

ous web is fed through the press and a significant degree the coating device of FIG. 1 is ^oved into its operauve 

of tension can therefore be exerted on the web as it is position with the blanket cylinder roller of said printing 

bemg printed. This abffiry to apply te^ press; 

ous web greatly facilitates the application of a coating FIG. 3 is a partial perspective view illustrating the 

thereto, whereas applying the same degree of tension to 30 operative position of said coating device at a printing 

individually fed sheets of an offeet printing press, an station of said printing press; ....... 

operating parameter which usually is^equired during Fief 4 is a simplified side elevational view in lonptn- 

thTcoatmg of the individul sheets, may inadvertently dinai cross section illustrating structural details of the 

cause disengagement of the individual sheet from the printing press and coating-applying cooperating rollers 

grippers and thus seriously adversely affect the prrating 35 of the withm invention; 

operation of the standard offset printing press. FIG. 5 is a partial view as seen along ^es 5-5 of 
Broadly, it is an object of the present invention to FIG. 4 illustrating, on an enlarged scale, structural de- 
provide a coater for an offset printing press handling tails of an elastomeric blanket of the blanket cylinder 
individually fed sheets overcoming the foregoing and roller; 

other shortoomings of the prior art. More particularly, 40 FIG. 6 is a view in cross section, taken along lines 
it is an object to utilize to advantage the sheet-handling 6-6 of FIG. 5, showing further structural details of the 
apparatus of the printing press and to combine there- surface of said blanket cylinder poller; and 
witha surfece coating means, so that coating is effec- FIG. 7 is a view similar to FIG. ^ but illustrating the 
tively applied to the imprinted sheets while they are application of two coatings to the sheet fed material at 
under the handling control of the printing press. 45 two printing stations. 
, A coater demonstrating objects £d advantages of the Illustrated in FIG. 2 and ^1**^^* 
present invention is applied to a printing press of the understood to be *heet fed offset pnnting 
type in which individual sheets are imprinted during press, generally designated 10. As is well understood, 
passage through a nip between a cooperating blanket said standard offset printing press 10 includes plural 
cylinder roller and an impression cylinder, said nip 50 printing stations, individually and collectively desig- 
defining each of plural printing stations operatively nated 12, at which a separate color is transferred to 
arranged in series relation with each other. More partic- individual sheets providing a multi-color result. More 
ularly! the coater includes an operational mode that particularly, and as will be explained m greater detail 
contemplates using the last encountered blanket cylin- subsequently, on multi-color presses of which the pnnt- 
der roller for coating service, rather than printing, and 55 ing press 10 will be understood to be an example, the 
operatively arranging same for counterclockwise direc- transferring of a sheet from one printing station 12 to 
tion rotation. Located adjacent the blanket cylinder the next printing station located in line therewith, while 
roller is a storage container for a supply of a liquid keeping said sheet in exact register, is accomplished by 
coating to be applied to the individually printed sheets means of transfer cylinders whose gnppers are timed to 
having a pick-up roller disposed with a lower portion in 60 take hold of the sheet before they are released by the 
the Uquid coating supply and operatively arranged for previous cylinder gripper. For purposes of the within 
counterclockwise rotation for moving the liquid coat- invention, it is important to note that the aforesaid open- 
ing adhered to the surfece thereof through an ascending ation of a standard offset printing press differs agnifi- 
arcuate path of less than 180 degrees, this restricted path cantly from a so-called web press, in which a continu- 
being effective to obviate reverse direction flow of said 65 ous web is fed through the press and a significant degree 
liquid coating along said pick-up roller surface. Com- of tension can therefore ^e exerted on the web as it is 
pleting the rotating components is an applicator roller being printed. This ability to apply tension to a continu- 
operatively arranged in contact with the pick-up roller ous web greatly facilitates the application of a coating 



4,779,557 

3 4 

thereto, whereas applying the same degree of tension to directions of rotation will soon be apparent During 
individually fed sheets of an offset printing press, an counterclockwise rotation of the pickup roller 38, how- 
operating parameter which usually is required during ever, a liquid coating which adheres to its surface is 
the coating on the individual sheets, may inadvertently raised through an ascending path 38a and is transferred 
cause disengagement of the individual sheet from the 5 therefrom before the path 38a is as long as 180 degrees, 
grippers and thus seriously adversely affect the printing As a result, a liquid which is picked up on the surface of 
operation of the standard offset printing press. the pickup roller 38 does not travel through an arcuate 

An important contribution of the present invention path of such length that there is reverse flow (i.e, r flow 

therefore is the achievement of applying a coating to in a direction which is opposite the rotational direction 

individually fed sheets of a standard offset printing 10 of roller 38) in the picked-up liquid coating. Rather, at 

press, such as press 10, without adversely affecting the a point of ascending movement which does not exceed 

printing operation of said press to only 80 degrees as noted by the angle 386, surface 

The manner in which, in accordance with the present contact is established with said pickup roller 38 by an 

invention, individual fed sheets of an offset printing applicator roller 40 appropriately journaled for rotation 

press are effectively coated, can best be appreciated by 15 in a clockwise direction. Thus, at the surface contact 

the simplified cross sectional view of FIG. 4, to which established with the pickup roller 38, the clockwise 

figure reference should now be made. In accordance rotation of applicator roller 40 is in a direction which 

with the present invention, the last encountered print- most effectively transfers a m a xim u m amount of liquid 

ing station 12, designated 12a in FIG. 4, is incorporated coating from said pickup roller 38 to its surface. On the 

as part of the within inventive coating operation. Print- 20 side of the applicator roller 40 opposite from the pickup 

ing station 12a as is well understood, is defined by an roller 38, the surface of the applicator roller is located in 

impression cylinder 14 having standard cnstructed and a range from being in light contact with the surface of 

operating grippers 16 which effectively grip, in turn, the^blanket cylinder 22 to a slight gap 22b spaced there- 

the leading edge of each imprinted sheet 18. Rotation of from. This light contact or slightly spaced apart rela- 

the impression cylinder 14 carries the gripped sheet 18 25 tionship of the surfaces of the rollers 40 and 22 is neces- 

to the nip 20 of said impression cylinder 14 and a coop- sitated by the opposing directions of rotation of these 

erating blanket cylinder 22. When used for printing, the rollers. Nevertheless, it has been found in practice that 

blanket cylinder 22 prior to the nip 20 receives an ink the liquid coating, which may consist of the chemical 

image from a printing plate (not shown) and effectively sold under the trademark SUN CURE by General 

transfers this ink image to the sheet 1& In accordance 30 Printing Ink, division of Sun Chemical of New Jersey, 

with the presenUinvention, however, the blanket cylin- effectively serves as a lubricant which permits the op- 

der 22 is not used for printing service, but is used for posing directions of rotation while at the same time 

effectively applying a liquid coating to the individually there is an effective transfer of the liquid coating from 

fed sheets 18, said coating typically being an appropri- the surface of the applicator roller 40 the surface of the 

ate chemical for blocking adverse effects of ultra-violet 35 blanket cylinder 22 even, under some operating condi- 

rays or other aqueous coating, or may even be an tions, across the slight gap 22b. Naturally, there is no 

acrylic water based coating to provide a gloss or other- transfer in the gap area 22a of the blanket cylinder 22 

wise enhance the appearance of the imprinted sheet. which gap area must be provided in order to register 

The coating may also accelerate the drying of the print- with the gap area that has to be incorporated in the 

ing ink applied to the sheet. 40 construction of the impression cylinder 14 because of 

Before describing how the liquid coating is applied, it the grippers 16. 
is helpful to complete the description of the operation of Completing the construction of the coating device 30 

the components of the printing press at station 12a This is a metering roller 42 which in an appropriate manner 

operation is completed by a transfer cylinder 24 having is mounted for movement in a clearance position shown 

grippers 26 which in a well understood manner engage 45 in phantom perspective in FIG. 4 into an operative 

the sheet 18 as it exits from the nip 20 and effectively condition shown in full line in FIG. 4, in which latter 

transfers each sheet 18 to sheet-gripping devices 28 of a position it makes contact with the pickup roller 38. The 

conveyor which delivers each sheet to a point of dis- metering roller 42 is only in contact with the pickup 

charge. roller 38 when the apparatus is running in a standard 

Thus far what has been described, except for the use 50 mode, but said metering roller 42 is disengaged from the 

at station 12a of the blanket cylinder 22 for coating pickup roller 38 when the latter is running in a reverse 

rather than printing service, is well understood and does mode (i.e., counterclockwise), thus giving the operator 

not form an essential part of the within invention. The the option of running in either the standard or reverse 

contribution of the within invention, which will now be mode. 

described, consists of the coating device, shown in iso- 55 Referring now to FIGS. 2 and 3, it is noted for com- 
lated perspective in FIG. 1 and generally designated 30 pleteness' sake that at the last encountered printing 
therein, which cooperates with and has an operative station, which, according to the present invention, is to 
position in relation to the blanket cylinder 22, as shown be used for coating rather than printing service, there is 
in FIGS. 2, 3, and as now will be described in detail. exposure of and therefor ready access to the blanket 
Still referring to FIG. 4, the coating device 30 in- 60 cylinder 22 of this station. The coating device 30 will be 
eludes a housing 32 which bounds a compartment 34 for understood to be on appropriate support apparatus, not 
the storage of a supply of the liquid coating 36 to be shown, so that is can be effectively moved from a clear- 
applied to the individual fed sheets 18. Appropriately ance position to the side of the printing press 10 as 
journaled for rotation*in the lower portion of the supply shown in FIG. 2, into an operative in line position in the 
36 is a pickup roller 38, which, because the blanket 65 direction 42, said operative position being more particu- 
cylinder roller 22 is journaled for rotation in a clock- larly illustrated in FIG. 3. In the operative position of 
wise direction, is itself journaled for rotation in a coun- FIG. 3 it will then be understood that preferably using 
terclockwise direction, the reasons for which different pneumatic cylinders which engage the device 30 in its 
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operative position, that said device is effectively moved 7 are infrared lamp dryers 50 and 52 located as illus- 
in the direction 44 towards the blanket cylinder 22 so trated at the coating stations 12a and 126, respectively, 
that light contact or the slight gap 22b is established The dryers 50 and 52 will be understood to be of con- 
with said blanket cylinder 22 and the previously re- ventional construction and mode of operation and, in 
ferred to applicator roller 40 of the device 30. 5 lieu thereof, good results can also be achieved using 

As is perhaps best illustrated in FIG. 1, the coating convection hot air units, 
device 30 includes, in addition to the components Coating station 12a is preferred to coat the individual 
thereof previously described, a hinged top cover 46, fed sheets 18 with an acrylic water base emulsion which 
which when opened provides access for making any is applied over the sheet 18 previously printed with an 
repairs or replacements to the pickup roller 38, applica- 10 oil-based ink. Exposure of the sheet 18a to the infrared 
tor roller 40 or metering roller 42, as well as to the lamp dryers 50 achieve surface drying thereof. Previ- 
motor which is operatively associated with the meter- ously, the drying of the aqueous or ultraviolet coating 
ing roller 42 for moving it from its clearance position on the sheet 18a invariably resulted in a nominal gloss 
into contact with the pickup roller 38 and also for the level in the printed sheet As a result, it was standard 
motor which is operatively engaged to drive the pickup 15 practice to mechanically laminate a plastic film to the 
roller 38 through rotation. Access through the opening printed sheet to obtain a high gloss level in the surface 
of the cover 46 to the compartment 34 is also necessary thereof. In accordance with the system of FIG. 7, how- 
for replenishing the liquid coating supply 36. ever, the mechanical lamination is eliminated and in its 

Special note is made in FIGS. 5 and 6 of a possible place there is provided in accordance with the present 
elastomeric blanket which is recommended for use for 20 invention a second coating station Mb which preferably 
the blanket cylinder 22 to enhance its coating-applying applies a high gloss photochemical epoxy resin coating 
efficiency. As shown in these figures, appropriately to each individually fed sheet 18" which is transferred 
mounted about the periphery of the blanket cylinder 22 from station 12a to station 12&. 
*is an elastomeric blanket 48 having a pattern of surface From the foregoing description of the system of FIG. 
depressions, individually and collectively designated 25 7, it should be readily appreciated that the process de- 
^ 48a, which are effective in receiving acrosss the nip or scribed and illustrated achieves a high gloss appearance 
Q gap 22b that previously was described as having been in the imprinted sheets 12 that is the same as that 
ifp established between the applicator roller 40 and blanket achieved by mechanical lamination of plastic film and 

0 22, a maximum amount of the liquid coating 36 for does so in much less time and without the equipment 
^ transfer to the individual fed sheets 18 at the nip 20. 30 and apparatus necessary for a mechanical lamination 
M= In the apparatus as illustrated and described in con- process. The process of FIG. 7 utilizes already existing 
? H flection with FIGS. 2 and 3, the direction of the individ- stations of a malti-station offset standard printing press 
y : ual fed sheets 18 are from right to left, and thus the modified in the manner herein illustrated and described 
^ rotation direction of the blanket cylinders 22, including to provide coating, rather printing service. 

Jj said cylinder at the coating station 12a, are in a clock- 35 In the foregoing description, the reference to im- 
'» S wise direction. It should be readily appreciated, how- printed sheets and the application thereto of the within 
■ E!? ' ever, that if the delivery of the individually fed sheets 18 inventive coating methods is intended to have specific 
s were from left to right, that the rotation direction of the reference to chemically achieving an ultra high gloss 

fl blanket cylinders would be in a counterclockwise direc- surface over wet ink, an achievement which in the trade 
1% tion, and that the rotation directions of the moving 40 would be aptly called "wet trap in line", wherein the 
y \ components of the coating device 30 would then be in "wet trap" signifies achieving a dried ultra high gloss 
M the opposite direction than that illustrated and de- surface trapping wet inks on the paper substrate, and "in 
P* scribed in connection with FIG. 4. Accordingly, it is to line" signifies achieving same during the normal offset 
if" be understood that the within invention, and the claims printing process rather than, as now done in the prior 
D defining same, contemplate both directions of rotation 45 art, mechanical bonding a plastic film to the printed 
Li of the rotating components practicing said invention. sheet as a plastic film to the printed sheet as a separate 

1 Referring now to FIG. 7, it will be further under- operation. 

stood that the within invention contemplates applying a However, the invention is not limited to a "wet trap 
coating to the individual fed sheets 18 at two stations, in line process", and it is to be further understood that a 
rather than just one station, as illustrated and described 50 latitude of modification, change and substitution is in- 
to connection with FIGS. 1-6. A two-station coating tended in the foregoing disclosure, and in some in- 
process is particularly advantageous in order to achieve stances some features of the invention will be employed 
a high lamination appearance on the imprinted sheets without a corresponding use of other features. Accord- 
18. That is, as understood, in order to presently achieve ingly, it is appropriate that the appended claim be con- 
a high gloss on an imprinted sheet, it is necessary to use 55 strued broadly and in a manner consistent with the spirit 
a mechanical process in which a plastic film is laminated and scope of the invention herein, 
to the printed substrate. In accordance with the present What is claimed is: 

invention, it is now possible to achieve such a result 1. A coater for a printing press of the type in which 
chemically, rather than mechanically. To do this, and as individual sheets are imprinted during passage between 
illustrated diagramatically in FIG. 7, the printing press 60 a cooperating blanket cylinder roller and an impression 
10 is modified to the extent of constructing an additional cylinder defining each of plural printing stations opera- 
coating station 12b down the line from station 12<z of tively arranged in series relation with each other, said 
FIG. 4. In all other respects, except as noted, the struc- coater comprising said last encountered blanket cylin- 
ture already described in connection with FIG. 4 is the der roller used for coating service rather than printing 
same, and this similarity is indicated in FIG. 7 by the use 65 operatively arranged for clockwise direction rotation, a 
of the same reference numerals with a single prime of storage container for a supply of a liquid coating to be 
coating station 12a and a double prime at coating sta- applied to said individually printed sheets, a pick-up 
tion 12b. The only structure added to the setup of FIG, roller having a lower portion disposed in said liquid 



4,779,557 

7 8 

coating supply operatively arranged for counterclock- ranged for clockwise direction rotation, and for each 
wise rotation for moving said liquid coating adhered to said coater and its cooperating blanket cylinder roller, a 
the surface thereof through an ascending arcuate path storage container for a supply of a liquid coating to be 
not exceeding 80 degrees to obviate reverse direction applied to said individually printed sheets, a pick-up 
flow of said liquid coating along said pick-up roller 5 roller having a lower portion disposed in said liquid 
surface, and an applicator roller operatively arranged in coating supply operatively arranged for counterclock- 
contact with said pick-up roller to receive said liquid wise rotation for moving said liquid coating adhered to 
coating thereon adjacent the end of said arcuate path the surface thereof through an ascending arcuate path 
not exceedina 80° and also either in contact with, or no t exceeding 80 degrees to obviate reverse direction 
spaced by a slight gap from, said blanket cylinder roller, 10 f] 0 w of said liquid coating to receive said liquid coating 
said applicator roller being operatively arranged for thereon adjacent the end of said arcuate path not ex- 
clockwise rotation for maximizing the amount of liquid ceeding 80° and also either in contact with, or spaced by 
coating transferred thereto from said counterclockwise a ^ gap fromf ^ pick . tt ^Mct along said arcuate 
rotating pick-up roUer at the respective surfaces of each path and also in contact with said baanket cylinder 
in contact with each other and effectively further trans- 15 roUer, said applicator roUer being operatively.arranged 
femng said liquid coating thereon to said opposing for clockwise rotation for ma ^ ng the amount of 
direction moving surface of said blanket cy under roller „ coadng transferred thereto from said counter- 
operatively arranged at a clearan^ position herefrom clockwise rotatin tek rol]er ^ tive sur . 
preparatory to «ud liquid coating being applied to said {axxso{eatAia yAib each other andtffcctively 
mprmted sheets at said last encountered pnntmg sta- 20 further herring said liquid coating thereon to said 
tion, sajdhquid xoatmgj servuig as a lubncant permitting ^ ^ ec&oa 6 mo ^ srubcit of ^ blanket cylin . 

said opposmg direction movements m said applicator a-.-~uZ ^ , „ , . . - . 

and blankTcylinder rollers, ^jf* °P CRltlvcly a clearance postuon 

2. A coater for a printing press of the type iff which ^ om P^^Z X ?™* ^ ^oatmg bemg ap- 
individual sheets are imprint during passage between 25 to ^ "npnnted sheets at each said encountered 
a cooperating blanket cylinder roller and an impression pTm ^ s ** on > «f h <* md co *T* 35 a lub ?" 
cylinder defining each of said plural printing stations ^ P*™*** said opposmg direction movements in 
operatively arranged in series relation with each other, ^ «fP^tor and blanket cylinder rollers, 

said coater comprising said last encountered blanket * * pair of coaters for a pnntmg press of the type in 
cylinder roller used for coating service rather than 30 ^ ch mdlvldual sheets are imprinted dunng passage 
printing operatively arranged for counterclockwise betwecn a cooperating blanket cylinder roller and an 
direction rotation, a storage container for a suppry of a impression cylinder defining each of plural printing 
liquid coating to be applied to said individually printed stations operatively arranged in series relation with 
sheets, a pick-up roller having a lower portion disposed ^ ch other ' ^ d coaters comprising two sets of sequen- 
in said liquid coating supply operatively arranged for 35 tiaUv encountered blanket cylinder rollers used for 
clockwise rotation for moving said liquid coating ad- coating service rather than printing operatively ar- 
hered to the surface thereof through an ascending area- ranged for counterclockwise direction rotation, and for 
ate path not exceeding 80 degrees to obviate reverse ^ coater and its cooperating blanket cylinder 
direction flow of said liquid coating along said pick-up roller, a storage container for a supply of a liquid coat- 
roller surface, and an applicator roller operatively ar- 40 m S t0 be applied to said individually printed sheets, a 
ranged in contact with said pick-up roller to receive pick-up roller having a lower portion disposed in said 
said liquid coating thereon adjacent the end of said coating supply operatively arranged for clock- 
arcuate path not exceeding 80° and also either in contact wise rotation for moving said liquid coating adhered to 
with, or spaced by a slight gap from, said blanket cylin- tne surface thereof through an ascending aruuate path 
der roller, said applicator roller being opratively ar- 45 not exceeding 80 degrees to obviate reverse direction 
ranged for counterclockwise rotation for maximizing flow of said liquid coating along said pick-up roller 
the amount of liquid coating transferred thereto from surface, and an applicator roller operatively arranged in 
said clockwise rotating pick-up roller at the respective contact with said pick-up roller to receive said liquid 
surfaces of each in contact with each other, and effec- coating thereon adjacent the end of said arcuate path 
tively further transferring said liquid coating thereof to 50 not exceeding 80 a and also either in contact with, or 
said opposing direction moving surface of said blanket spaced by a slight gap from, said blanket cylinder roller, 
cylinder roller operatively arranged at a clearance posi- said applicator roller being operatively arranged for 
tion therefrom preparatory to said liquid coating being counterclockwise rotation for maximizing the amount 
applied to said imprinted sheets at said last encountered of liquid coating transferred thereto from said clock- 
printing station, said liquid coating serving as a lubri- 55 wise rotating pick-up roller at the respective surfaces of 
cant permitting said opposing direction movements in each in contact with each other and effectively further 
said applicator and blanket cylinder rollers. transferring said liquid coating thereon to said opposing 

3. A pair of coaters for a printing press of the type in direction moving surface of said blanket cylinder roller 
which individual sheets are imprinted during passage operatively arranged at a clearance position therefrom 
between a cooperating blanket cylinder roller and an 60 preparatory to said liquid coating being applied to said 
impression cylinder defining each of plural printing imprinted sheets to each said encountered printing sta- 
stations operatively arranged in series relation with tion, said liquid coating serving as a lubricant permitting 
each other, said coaters comprising two sets of sequen- said opposing direction movements in said applicator 
daily encountered blanket cylinder rollers used for and blanket cylinder rollers. 

coating service rather than printing operatively ar- 65 * » * * * 
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[57] ABSTRACT 

To separate a flexographic ink fountain into axial zones 



(10a 10b . . . ) to permit use of inks of different charac- 
teristics, for example different colors along axial zones 
of an anilox roller (10), a separator element (2) has an 
insert strip element (3) extending over a portion of the 
circumference of the anilox roller, and resiliently en- 
gaged thereagainst, for example by compressed silicone 
rubber (5). Adjacent the end of the strip element (5) are 
two felt pads (21, 31) which are supplied from a source 
of separating fluids, such as water, alcohol-water solu- 
tion or the like, to apply a ring-shaped film of the sepa- 
rating liquid on the anilox roller which film will con- 
tinue beneath the separating strip (3), the separating 
strip being engaged against the roller with sufficient 
pressure to permit the strip to ride on the liquid film, 
similar to planing of autombile tires on a wet road sur- 
face. Two doctor blades are located on a trough struc- 
ture, selectively moveable away from engagement with 
the surface of the anilox roller in dependence on rota- 
tion of the anilox roller. Additionally, the doctor blades 
(23, 33) can both be spaced from the surface of the 
anilox roller by a distance just sufficient to clear the 
anilox roller (10) thus permitting continued operation of 
the anilox roller when not in use under idling speed 
conditions, and preventing drying of ink on the anilox 
roller. When the doctor blades are removed from the 
anilox roller, the compressible material, and expansion - 
of the felt pad retains the separating film of liquid on* 
the anilox roller, thus saving "wash up" between ex- 
tended periods when the machine is not printing while 
conserving the surface of the anilox roller and the 
edges of the doctor blades. 

19 Claims, 2 Drawing Sheets 
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ence thereof. To positively separate the inks of different 

SEPARATED INK FOUNTAIN FOR A characteristics, thus preventing migration of ink be- 

FLEXOGRAPHIC PRINTING MACHINE tween the two or more ink zones and to eliminate the 

effect of abrasion in the water based flexographic inks, 
The present invention relates to printing machines 5 a thin film of a hydraulic separating liquid is placed 
and more particularly to flexographic printing ma- between the strip element and the surface of the anilox 
chines, and especially to an ink system or ink fountain roller. Typically, the strip element is made of "Te- 
therefore, in which the ink fountain is subdivided into flon" ®, and the separating liquid is water. Other sepa* 
axiaHy different zones to permit application of inks of rating liquids, like water-alcohol mixtures, or ink sol- 
different colors in the respective zones to correspond- 10 vents may be used. The liquid film applied to the region 
ing zones on an application, or anilox roller. beneath the strip by placing two liquid saturable ele- 
„__ r _ n _ ments adjacent the end portions of the strip elements. 
BACKGROUND Felt is a preferred material; other spongy materials can 
Flexographic printing machines are increasingly used be used. Liquid is introduced to the felt elements, which 
in the printing field. Usually, flexographic printing ma- 15 will operate as wicks, to place the thin liquid film just in 
chines were used to print on bags, wrappers, cartons the region of the separating strip. "Teflon" is a polytet- 
and boxes. Recently, flexographic printing is being used rafluoroethylene plastic 

outside of the packaging field, particularly for books, In accordance with the preferred feature of the in- 

magazines, stationery and the like A good discussion of vention, the strip element is backed by silicone rubber, 

flexographic printing is found in "Machine Printing" by 20 for example, of the low durameter type. This permits 

Durrant, Meacock and WMtworth, copyright 1973 by the seal to become self aligning regardless of direction 

Hastings House Publishers, New York, N.Y. of rotation of the anilox roller. 

It has previously been proposed to separate inks of Anilox rollers are customarily used with doctor 
different characteristics, for example of different colors blades. In accordance with the feature of the invention, 
with respect to actual zones on an ink ductor roller 25 the doctor blades are cut, or made such that they termi- 
against which at least one and usually two doctor blades nate at the separating elements. The rubber back up 
are see, for exam U.S. application, Ser. No. permits sealing the corners of the doctor blade inside 
921,338, filed Oct 21, 1986, now U.S. Pat No. 4,734,701 the ink chambers adjacent to the ink separators, and 
Batke et ai. This application is directed to a system in thus effectively seals the edges of the doctor blades as 
which a separating plate is located beneath an axially 30 well, by plastic deformation of the silicone rubber, that 
extending doctor blade. The separating plate has a seal- is, bulging over the edge upon*application of pressure, 
ing element attached thereto, resiliency engaging the In accordance with another feature of the invention, 
underside of two doctor blades facing the ductor or the fountain system is so arranged that a holder struc- 
trough roller from different directions to permit opera- ture for the separating strip element, the back-up mo- 
tion of the ductor or trough roller in either direction of 35 ber, and the felt pads or, preferably, the entire ink foun- 
rotation. A low friction surface is applied to the edge tain can be moved for selective engagement of either 
which faces the doctor blades, the sealing elements one of the doctor blades with the anilox roller, in depen- 
spanning the space between the doctor blades and being dence on the direction of rotation of the anilox roller 
matched to the circumference of the ductor or trough and, further, so moved that both doctor blades clear the 
roller. The doctor blades extend axially beyond the 40 anilox roller, while the separating element and prefera- 
sealing elements. The separating plates and sealing ele- bly also the pads remain in engagement with the surface 
ments can be mounted on units which are actually posi- of the anilox roller. This has the advantage that during 
tioned along on ink trough and hence the ductor or non-printing periods, the anilox roller can be permitted 
trough roller, at selected positions, as required by the to continue to rotate, with ink being circulated in the 
axial extent of different colored inking zones. 45 ink fountain, thereby preventing drying of the ink on 

German Patent Disclosure Document DE-OS No. 23 the anilox roller without, however, engaging one of the 

20 638, referred to in the aforementioned Batke patent doctor blades with the anilox roller thereby substan- 

application, describes an arrangement in which two ink tially reducing wear and tear on both the anilox roller as 

separating sheet metal elements are engaged by spring well as the respective doctor blade or blades, 

force directly to the circumference of a ductor roller in 50 DRAWINGS 
order to separate differently colored inks from each 

other. The lateral sealing of the ink reservoir or ink FIG. 1 is a general perspective view of a flexographic 

sump region is obtained by engaging the separating inker,(wherein the anilox roller is shown in phantom), 

elements against the faced surface of the doctor blades subdivided axially, in accordance with the present in- 

or stripper blades, 55 vention; 

tot rKTvrcvPTTow FIG. 2 is a schematic axial cross sectional view 

THE INVENTION through an anilox roller and showing the ink separator 

It is an object to provide a flexible arrangement to in accordance with the present invention, 

separate axial zones on an anilox roller for a flexo- ™?tatt nn nncr^TPTTnw 

graphic printing machine so that inks of different char- 60 DETAILED DESCKirilUN 

acteristics, for example of different color can be sup- An anilox roller 10, of standard construction, and for 

plied to the respective zones, without overlap; which is example of about 28 cm diameter (about 1 1") is sepa- 

simple, inexpensive and provides for effective sealing of rated into axial zones, corresponding to axial zones 10a, 

the axial zones with respect to each other. 10b, or more, in dependence on requirements of the 

Briefly, a separating strip element preferably having a 65 fountain. A separator element 2, for example of plas- 

low friction surface has a curved surface fitting against tic — nylon being suitable — is retained in a suitable por- 

and matching the surface of the anilox roller. The tion of the ink fountain, shown only schematically at 11 

curved surface extends over a portion of the circumfer- by screws 12. Fountain 11, defining an ink cavity 11a is 
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retained on the machine frame as well known. It can advantage that the separator strip will not damage the 
pivot slightly about an axis 116 (FIG. 2) perpendicular anilox roller and provide a seal with an extended life 
to the plane of FIG. 2. The separator element is narrow, span which, additionally, is not affected by high rota- 
and extends over a portion of the circumference of the tional speed of the anilox roller 10. Using water as a film 
anilox roller 10. separator element 2 is formed with a 5 liquid has an additional advantage because it prevents 
cutout 13 into which a 'TefiWseal 3, backed up a drying of flexographic ink on the anilox roller in the 
silicone rubber back-up element 5 is placed. For news- region of ink separation, thus eliminating the abrasive 
paper printing, a width of the elements 3, 5 of about 15 characteristics of water based inks, which otherwise 
mm is suitable. cause wear of sealing material due to build up of dry ink 

The silicone rubber back-up element 5 uniformly 10 on the anilox roller, 
distributes the pressure of the 'Teflon" separator strip 3 The amount and direction of water flow to be used 
about the circumference of the anilox roller. Compres- can readily be controlled by operation of a three way 
sive force of the silicone rubber can be obtained by valve 18 in the water supply system to the ducts 15a, 
pressure against the anilox roller 10. Thus, the pressure * 15b. The quantity can be easily determined by experi- 
of the separator strip 3 against the anilox roller can be 15 mentation; just enough water should be used so that the 
controlled. ink separator region does not dry or harden on the 

In accordance of the feature of the invention, a thin anilox roller. Besides the interaction of the water film 
film of liquid, typically water, is applied between the with the ink, the water will additionally act as a lubri- 
anilox roller 10 and the 'Teflon" separator strip 3. This cant, and form a hydraulic film around the circumfer- 
thin film of water is derived from two felt pads 21, 31, 20 ence of the anilox roller. Thus, the 'Teflon" strip 3 will 
which are supplied with water from a water supply duct ride on the film, and even though the pressure may be 
system. The water supply duct system is formed by a considerable, the effect will be similar to that of planing 
hollow bolts 14a, 14b,. which, are threaded into the of rolling automobile tires on a road -surface which is 
separating element 2 , and communicate with ducts 15a, wetted. This hydraulic film effectively eliminates fric- 
15b formed in the separating element and terminating at 25 tion, and prolongs the life of the seal. Just as in planing 
the felt strips 21, 31, respectively. The shapes of the of automotive tires on a road surface, the friction is low. 
ducts can be matched to any suitable requirement, for Ink migration across the separator is effectively inhib- 
example straight, as shown at 15a, or angled or bent as ited since the hydraulic film permits liquid to remain 
shown at 15b. A water trough 29, located beneath the only between the anilox roller and the "Teflon" seal, 
entire assembly, receives any excess or dripping water. 30 and, in turn, prevents the entrance of ink between the 
The bolts 14a, 146 arg threaded at the outside, and "Teflon" seal and the anilox roller. TTms, migration of 
nuts 16a 16b though not necessary, may be used to ink of one ^characteristic, for example, of one color to 
retain the bolts against the frame 11. The bolts 14a, 14b ink of another characteristic, for example, of another 
are coupled by suitable hydraulic coupling 17a, lib to a color is effectively prevented, 
hydraulic supply line, shown schematically and includ- 35 Use of a separate rubber back-up 5 is not strictly 
ing such common hydraulic elements as elbows, unions necessary but preferred. It permits ready replacement 
and the like, as well as, valves 18a, lSb. Water then can and provides uniform even sealing pressure. A low 
be supplied selectively to the respective felt strips 21, durometer material, for example, a closed silicone rub- 
31. The felt strips 21, 31 are held in position on the ber of 30 durometer, and located behind the "Teflon" 
separator element 2 by retaining plates 22, 32, which 40 sealing strip provides uniform, even sealing pressure 
engage the felt strips 21, 31, from both lateral sides; only against the face of the anilox roller. The low durometer 
one of the clamping plates 22, 32, is visible in FIG. 2. silicone rubber between the wall of the separating ele- 
Doctor blades 23, 33 are selectively engaged with the ment 2 and the 'Teflon" seal also provides for effective 
surface of the anilox roller, and extend axialry, that is, sealing of the corners of the doctor blades. This type of 
perpendicular to the plane of the drawing of FIG. 2. 45 silicone rubber permits about 20% compression, which 
They are secured in position in the fountain. To provide causes the slight side expansion 24,25 of the silicone 
for selective engagement of the doctor blades 23, 33 in rubber around the blade ends and corners, 
dependence on roller rotation, the fountain is pivoted Various materials can be used to form the water film 
about pivot axis lib. The doctor blades can be pressed application elements 21, 31; felt is particularly suitable 
axially into the silicone rubber back-up 5, which will 50 since it permits a metered dripping or application of 
slightly compress and bulge around the doctor blade as water through the separator strip 3. The water comes 
schematically shown at 23, 24, thus providing a tight with the felt pads 21,31 located above and below the 
seal thereagainst Preferably, the 'Teflon" strip 3 is 'Teflon" seaL The density of felt is such that an even 
formed with sharp corners. The "Teflon" strip 3 and the distribution of water is obtained. The water seeps to the 
silicone rubber back-up 5 can be seated in the recess 13 55 lower portion of the felt pads by gravity, 
by being adhered therein, for example by a pressure The arrangement has the additional advantage of low 
sensitive adhesive. cost Teflon is substantially more expensive silicone 

The water ducts through the bolts 14a, 14b, and the rubber or felt, and using a thin small strip of Teflon" 
connecting ducts 15a, 15b through the separator ele- backed up by silicone rubber with felt pads on either 
ment 2 can be quite small, for example about two to 60 side reduces the amount of 'Teflon" used. The *Te- 
three mm in diameter, just enough to drip water to the flone" is only used in the areas of the ink fountain, be- 
pads 21, 31, so that a hydraulic film will form beneath tween the upper and lower doctor blades, 
the 'Teflon" <g) strip 3, to separate adjacent axial zones In accordance with the feature of the invention, the 
10a, 106 ... . and corresponding zones on the anilox entire ink fountain 11, together with the separator ele- 
roller. The circumferential length of the felt strips, for a 65 ment 2, the strip element 3 the back-up element 5 
roller of about 28 cm diameter can be about 7 to 8 cm. thereof and the doctor blades 23, 33 can be pivoted 
Applying a thin film of water between the 'Teflon" about the axis lib. The fountain 11 is retained on the 
strip 3 and the surface of the anilox roller 10 has the machine frame by a bracket 40, coupled to a holder rod 
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41 which can be pivoted about the pivot axis lib, as 
shown schematically by arrow 42. The holder rod 41 is 
shown broken since the pivot axis lib is usually further 
toward the left — with respect to FIG. 2 — and would 
not normally be visible in the drawing, for example, 
being hidden by the valve 18. The location in FIG. 2 has 
been selected only for clarity of illustration. The foun- 
tain 11 is usually trough shaped, to define the ink cavity 
11a. Ink is continously admitted to the ink cavity by 
inlet openings 45, and removed by outlet openings 46, 
ink being continuously circulated in the ink cavity. The 
anilox roller 10, engaged or just slightly spaced from the 
doctor blades 23, 33 prevents loss of ink. 

In accordance with the feature of the invention, the 
ink fountain 11 can be removed with respect to the 
anilox roller 10 such that both doctor blades 23, 33 lose 
contact with the anilox roller 10. The movement is 
slight, a fraction of a millimeter. This permits continued 
circulation of flexographic ink in the ink trough 11a, 
and rotation of the anilox roller 10 at low or idle speed, 
thereby preventing drying of ink on the roller 10 during 
periods of time when printing is not being effected, 
while maktaining separation of inks of different colors, 
for example, in the different zones'lOc, 10b. The strip, 
element 3 as well as the pads 21, 31 will expand align- 25 
tly— after having been compressed— but not sufficient 
to lose contact with the anilox roller; if one, or both of 
the pads 21, 31, should lose contact over a portion of the 
surface, little harm is done; sufficient water will be 
applied to form a ring-shaped liquid film in alignment 
with strip 3 around the anilox roller 10 so that the strip 
3 will ride, or plane on the ring-shaped Elm, thereby 
continuously preventing ink from the zones 10a, 10b 
from merging or bleeding over each other while still 
permitting rotation of the anilox roller, while it remains 
positioned in front of the ink cavity 11a, The movement 
of the ink trough so that the doctor blades 23, 33 
clear— that is, just barely clear the roller 10, while per- 
mitting the back-up rubber 5 as well as the pads 21, 31 
to expand can be obtained in any suitable manner, as 40 
shown in FIG. 1, a common shaft 50 extends longitudi- 
nally of the inker, parallel to the ink trough 11. It can be 
pivoted as shown by arrow 5L Shaft 50 is coupled by an 
angled lever 52 to die support rod 41, or the bracket 40, 
respectively of the separator element 2 tilt mechanism. 
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If the anilox roller 10 operates in clockwise, or for- 
ward rotation, the upper felt pad should be removed, 
and the upper drip system shut off, for example, by 
turning valve 18 to direct water to lower pad 31. The 
lower felt pad 31 remains in place and the lower drip or 
water application system is activated by valve 18 By 
wick action, pad 31 will apply a thin film of water on 
roller 10 which will permit strip 3 to ride on the film. 
Upon rotation of roller 10, a ring of water film will form 
on the roller 10, separating adjacent zones of ink. Foun- 
tain 11 is pivoted about axis lib, see arrow 42, to disen- 
gage doctor blade 23. Rubber backing 5 will equalize 
engagement pressure of strip 3 against roller 10. Upon 60 
reversing rotation to counter clockwise or reverse ani- 
lox rotation, the lower drip system can be turned off by 
changing position of valve 18 and the lower felt pad 31 
can be removed. The upper felt pad 21 remains in place 
and the upper drip system is activated. The non-wetted 65 
felt pads should be removed to prevent drying. Re- 
moval of the felt pad is simple, by merely slipping them 
out, possibly also loosening holding screws holding the 



respective clamping plate 22, 32, and then removing the 
respective felt strips 21, 31. 

Under normal printing conditions, 10 may operate at 
speeds of up to about 800 rpm, for example. If the ma- 
chine is not printing it has been customary to stop ink 
flow and engage in a "wash up M , to prevent drying of 
the rapidly evaporating ink on the anilox roller 10 and 
in the fountain. In accordance with the feature of the 
present invention, however, the roller 10 can be permit- 
ted to continue to operate at idle speed, for example, at 
about 30 rpm, with ink continuously being circulated 
between inlets 45 and outlets 46 — shown in FIG. 1 only 
in different ink zones — while separating the ink zones 
from each- other. Upon tilting of shaft 50 in counter- 
clock wise direction of arrow 51, both doctor blades 23 
and 33 will be removed from engagement with the 
anilox roller 10. The tilt axis of shaft 50 is preferably in 
essential vertical alignment with the axis of rotation of 
anilox roller 10, and, for example, somewhat below the 
ink trough 29. The normal compression of the rubber 
backing 5, when printing, may be about 25% of its 
nominal, uncompressed thickness; that of the felt pads 
about 10%. Slightly tflting the fountain 11 permits some 
expansion of the rubber liner backing 5, and of the feit 
pads 21, 31, without loss of their function however. 
Thus, wash up can be eliminated during idling periods; 
the strip element 3 and the pads 21, 31 will remain in 
engagement with the roller 10, thus separating ink 
zones, while preserving the edges the doctor blades 23, 
33 and the surface of the anilox roller. 

Various changes and modifications may be made 
within the scope of the inventive concept. 

I claim: 

1. In a flexographic printing machine, 

an arrangement to separate an ink fountain (11) into 
different axial zones (10a, 106) to permit use of inks 
of respectively different characteristics on various 
zones of an anilox roller (10) comprising 

a separating strip element (3) 

and means (21, 14a, 15a; 31, ,14b, 156; 18) for introduc- 
ing a hydraulic film of a separating liquid between 
the surface of the strip element (3) and the surface 
of the anilox roller (10), including a pad element 
(21, 31) of a porous substance, positioned in align- 
ment with said separating strip element (3); 

liquid supply means (14a, 15a; 146, 156) in hydraulic 
fluid communication with said pad element (21, 31) 
of the porous substance; and 

the separating strip element (3) having a curved low- 
friction surface fitting against and matching the 
surface of the anilox roller (10), positioned, with 
respect to the direction of rotation of the anilox 
roller, downstream from said pad element (21, 31), 
and extending over a portion of the circumference 
of the anilox roller, 

the hydraulic film forming a ring of liquid essentially 
only in the circumferential region of the anilox 
roller which includes said portion of the circumfer- 
ence thereof, to float the separating strip element 
(3) on said ring of separating liquid. 

2. The arrangement according to claim 1 wherein 
said separating liquid comprises water. 

3. An arrangement in accordance with claim 2 
wherein two pad elements (21,31) and two liquid supply 
means are provided, the respective pad elements being 
located adjacent extreme ends of said separating strip 
element (3). 
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4. An arrangement in accordance with claim 2 
wherein said pad element of porous substance comprise 
felt means. 

5. An arrangement in accordance with claim 1 further 
comprising a back-up element (5) located adjacent the 5 
separating strip element (3) at a side thereof remote 
from said anilox roller (10% said, back-up element com- 
prising a compressible material. 

6. An arrangement in accordance with claim 5 
wherein said compressible material comprises silicone 10 
rubber. 

7. An arrangement in accordance with claim 5 further 
including a separator element (2) defining a holder 
structure, said holder structure being formed with a 
recess (13) extending part circumferentially around said 15 
anilox roller, said back-up element (5) being retained in 
said recess; 

and adjustable means (12, 16a, 16b) adjustably engag- 
ing the separator element to provide an essentially 
radially directed force against said back-up element 20 
and to compress said compressible material and 
press the separator element (3) against the surface 
of the anilox roller (10). 

8. An arrangement in accordance with claim 5 farther 
including doctor blade means (23, 33) having an axial 25 
length extending up to the separator element, said doc- 
tor blade means (23, 33) engaging with an edge portion 
against said back-up element (3) of compressible mate* 
rial to permit the compressible material to bulge out 
against the doctor blade means and seal the edge of the 30 
doctor blade means* 

9. An arrangement in accordance with claim 1 further 
comprising a separator element (2) denning a holder 
structure; 

resilient support means (5) for resiliency supporting 35 
said strip element (3) on the holder structure for 
essentially uniform part-circular resilient engage- 
ment of the strip element with the anilox roller (10); 

doctor blade means (23, 33) located on the ink foun- 
tain (11); and 40 

means (41, 42; 50, 51, 52;) movably supporting the ink 
fountain for selective engagement with the doctor 
blade means with the anilox roller, or disengage- 
ment of the doctor blade means by a slight distance 
sufficient to clear the doctor blade means from the 45 
anilox roller while retaining resilient engagement 
of the strip element (3) with the anilox roller (10) 
and continued application of separating liquid to he 
anilox roller by said liquid application means, 

10. An arrangement in accordance with claim 9 50 
wherein said means for introducing the hydraulic film 
of the separating liquid comprises two wick-type pad 
elements (21, 31) of a porous substance, positioned in 
alignment with said strip element (3) at extreme ends of 
the strip elements; 55 

two doctor blades are provided, forming said doctor 
blade means, a first doctor blade being associated 
with the anilox roller in one direction of rotation, 
and a second doctor blade being associated with 
the anilox roller in reverse direction of rotation; 60 

and wherein the movable support means permits 
selective engagement with the anilox roller of 

(a) the first doctor blade; 

(b) the second doctor blade; and 

(c) neither doctor blade, 65 
while maintaining the anilox roller (10) in fluid trans- 
fer position with at least one of said pad elements 
(21, 31). 



8 



11. The arrangement of claim 1 wherein said separat- 
ing liquid comprises at least one of water; water-alcohol 
mixtures; ink solvents. 

12. In a flexographic printing machine, an ink foun- 
tain (11) including an arrangement to separate the foun- 
tain into different axial zones (10a, 10b . . . ) to apply ink 
on an anilox roller (10) in different axial zones thereof 
and to permit use of inks of respectively different char- 
acteristics, for example of different colors, in the vari- 
ous zones 

comprising 

a separator (2) having a surface facing the anilox 
roller (10) which extends over a portion of the 
circumference thereof; said separator including 

a separating strip element (3) having a curved surface 
of low friction material fitting against and match- 
ing the surface of the anilox roller; 

a back-up means (5) of compressible material secured 
to said separator element, and retaining said sepa- 
rating strip element (3) in position, extending over 
a portion of the circumferential dimension of said 
separator element (2); 

a pad element (21, 31) of a fluid pervious, porous 
substance retained on said separator element (2) 
adjacent the end portions of the separating strip 
element (3) and extending away from the end por- 
tions of the separating strip element; 

fluid supply means (14a, 15a; 146, ISb; 18) connecting 
a source of separating fluid to said pad element to 
apply a separating fluid thereto, and, in turn, form 
a film of separating fluid on the surface of the ani- 
lox roller (10) and between the surface of the anilox 
roller (10) and the separating strip element (3); 

and means (12, 41, 42; 50, 51, 52) for engaging the 
separator element (2) towards the surface of the 
anilox roller (10). 

13. The arrangement of claim 12 wherein said sepa- 
rating strip element comprises polytetrafluoroethyiene; 
said back-up means comprises silicone rubber, and said 
pad element comprises a felt pad. 

14. The arrangement of claim 12 wherein said separa- 
tor (2) defines a holder structure; 

two pad elements are provided, one each located at 
an extreme end of the separating strip element; 

two doctor blades are provided, a first doctor blade 
(23) being associated with one direction of rotation 
of the anilox roller (10) and a second doctor blade 
(33) being associated with reverse direction of rota- 
tion of the anilox roller, 

said doctor blades being secured to said ink fountain; 

and wherein the engagement means for engaging the 
separator against the surface of the anilox roller 
include means (41, 42; 50, 51 52) for movably sup- 
porting the ink fountain for selective engagement 
of either one of said doctor blades with the anilox 
roller in dependence on the respective direction of 
rotation of the anilox roller, or disengagement of 
both doctor blades with the surface of the anilox 
roller by separating edges of the doctor blades 
from the surface of the anilox roller by a slight 
distance to clear the anilox roller while retaining 
resilient engagement of the separating strip element 
(3) with the anilox roller and of at least one of said 
pad elements with the anilox roller to continuously 
apply separating fluids to the anilox roller and form 
said film of separating fluid between the surface of 
the anilox roller and the surface of the separating 
strip element. 
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15. The arrangement of claim 12, wherein said sepa- said step of forming the circumferential ring of the 
rating Hquid comprises at least one of: water; water- . ^ of ^prating comprises 

alcohol mixtures; ink solvents. introducing just enough liquid upstream, in the direc- 

^ 7' ^ "7 ~~ . . . Hon of rotation of the anilox roller, to provide for 

16. A method of sealing flexograpmc printing inks or 5 effectively planing of the separating strip over the 
different colors from each other and separating said inks film of liquid. 

in axial zones of an anilox roller (10) comprising the 17. Method according to claim 16 wherein said Hquid 

steps of: comprises water, 

providing a separating strip element (3) having a ift ^Method according to claim 16 for use m a flexo- 

i ^ -e ; . j * 10 graphic printing machine having two doctor blades (23, 

low-fhction surface which is curved, matches the g^^y * ngagable with die anilox roller (10), or 

surface of the anilox roller (10), and extends over a separable therefrom, 

portion of the circumference thereof; wherein the step of introducing said Rim of liquid 

forming a circumferential ring of a film of separating comprises maintaining said film of liquid on the . 

liquid between said zones by applying a porous 15 anilox roller and continuing to float the separating 

wick-like pad against the surface of the anilox rol- element onsaid film when the doctor blades are 

t j L • j « . , t . , , separated from the anilox roller, 

ter and saturation said pad with said hquid; 19 Method according to claim 16 wherein said sepa- 

resihently engaging said separating strip element rating liquid comprises at least one of: water; water 

against said ring of the film of separating liquid; 20 alcohol mixtures; ink solvents, 

floating said separating element on said film; and ***** 
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[57] ABSTRACT 

An offset lithographic printing machine having a plural- 
ity of in-line liquid application stations, at least one of 
which is an ink image printing station for printing litho- 
graphic ink images onto suitable receptive copy sheets, 
and the final downstream liquid-application station 
being a coating application station for printing a protec- 
tive, and/or aesthetic coating over selected portions of, 
or over the entire ink image-printed surface of the copy 
sheets. The coating application station comprises a plate 
cylinder adapted to print liquid coating composition 
onto predetermined selected areas of the ink image- 
printed copy sheets by offset-transfer to an intermediate 
blanket cylinder, a said blanket cylinder adapted to 
receive said liquid coating composition from the plate 
cylinder for retransfer onto predetermined selected 
image-printed areas of the image-printed copy sheets, 
and also adapted to receive a continuous liquid coating 
composition for retransfer as a continuous overall coat- 
ing over the image printed areas of the image printed 
copy sheets. An adjustable coating-application carriage 
is supported for movement into coating association with 
either the plate cylinder blanket cylinder desired, for 
the application of a printed coating over either prese- 
lected limited areas or over the entire image-printed 
surface of the copy sheets. 



Primary Examiner — Shrive Beck 
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ADJUSTABLE COATING AND PRINTING 
APPARATUS 

BACKGROUND OF THE INVENTION 5 

Conventional lithographic offset printing machines 
or presses comprise one or more image printing stations 
each having a printing roll (sometimes referred to as a 
place cylinder) to which is fastened a thin hydrophilic, 
oleophobic printing plate having image areas which are *° 
oleophilic and hyrdoprobic and background areas 
which are oleophobic and hydrophilic. The plate sur- 
face is continuously wetted with aqueous* damping 
solution which adheres only to the background areas, 
and inked with oieoresinous ink which adheres only to 15 
the image areas of the piate as wet ink. The ink is offset 
transferred to the rubber surface of a contacting blanket 
roll (sometimes referred to as a blanket cylinder), and 
then retransferred to the receptive surface of a copy 
web or a succession of copy sheets, such as of paper, 20 
where the ink air-dries by oxidation and curing after 
passing through a drying station. 

Since image-drying is gradual, it is conventional to 
spray the printed copies with starch or other "suiting" 
powder before the copies are stacked. This prevents 23 
sticking of the ink images to adjacent copies and also 
permits the circulation of air for the oxidation curing 
process. 

In cases where cost is not a factor and/or where the 
aesthetic advantages of a protective supercoating are 30 
desired, it is known to provide the printing machine 
with a downstream coating station having a blanket roll 
associated with a coating application unit for the appli- 
cation of an overall protective coating over the entire 
printed area of the copy sheets or web. This also avoids 35 
the necessity of powdering the printed images. Refer- 
ence is made to U.S. Pat. No. 4,270,483 for its disclosure 
of such an apparatus. The coating unit of U.S. Pat. No. 
4,270,483 is pivotally-associated with the blanket roil 
for movement between coating and noncoating or re- 40 
tracted positions. 

It is known to apply pattern coatings of protective 
composition by means of blanket rolls by cutting into 
the rubber surface of the blanket to leave raised or relief 
surface islands which selectively receive the coating 45 
composition from the application roll for retransfer to 
selected areas of the copy sheets in the form of pattern 
coatings. This procedure has several disadvantages. 
The make-ready time required for the preparation of 
such relief blanket rolls is excessive and the procedure 50 
requires the tedious, precision efforts of an expert in 
order to approximate the required registration, whereas 
precise relief printing plates used on a printing roll can 
be produced photographically in a short period of time 
with a minimum of effort and expertise. Moreover, the 55 
attachment of a relief printing piate to a plate cylinder 
provides some degree of adjustability, axially as well as 
circumferentially, to provide better registration if nec- 
essary, whereas no adjustment of the relief portions is 
possible relative to the blanket roll or cylinder. 60 

Protective coating compositions also improve the 
appearance of printed documents, particularly high 
quality, multi-color copies such as posters, record jack- 
ets, product brochures, etc., by providing glossy or 
matte finishes over the entire image-printed surface or 65 
over selected image-printed portions thereof such as 
photographs, product illustrations, etc. Selected area 
coating, spot coating or perfect registration over prede- 
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:ermined limited printed areas of the copies is advanta- 
geous from a cost standpoint since the coating composi- 
tions are relatively expensive and the volume required is 
reduced if the coating is only printed in registration 
where desired. Also, spot coating is frequently used as a 
means for highlighting certain portions of the printed 
copies such as company name or logo, product illustra- 
tions, photographs, etc. 

While the cost of the protective coating compositions 
is an important factor, a more important cost factor is 
the necessity of removing the printed copies from an 
offset printing press and then running them a second 
time through a coating machine to print either a full 
protective coating or a spot protective coating, as de- 
sired. This problem is overcome by U.S. Pat. No. 
4,270,483 with respect to the in-line printing of overall 
or continuous protective coatings but the problem of 
providing in-line spot printing of protective coatings 
with a minimum of make-ready time and a high degree 
of precision thickness remains. 

SUMMARY OF THE INVENTION 

An essential objective of the present invention is to 
provide a printing machine or press for the printing of 
imaged subject matter onto a receptive substrate, such 
as a copy web or a succession of copy sheets, said print- 
ing machine having a downstream coating station de- 
signed for the application of either continuous or spot 
coatings, as desired, over the image-printed copies in a 
continuous in-line process. 

Another object of the present invention is to provide 
a coating apparatus designed to be mounted at the final 
downstream ink-application station of a conventional 
offset printing machine or press having a plurality of 
ink-application stations to convert said machine or 
press, intermittently if desired, to the in-line application 
of either continuous or spot coatings, as desired. 

Yet another object of this invention is the provision 
of a single coating application apparatus mounted in 
association with the final downstream liquid application 
station of a printing press having a plurality of liquid 
application stations, each having a plate cylinder, a 
blanket cylinder and an impression cylinder, the coating 
application apparatus comprising a coating carriage 
which is adjustable between one coating position in 
which it coats the plate cylinder and another coating 
position in which it coats the blanket cylinder of the 
final downstream station to convert said station to a 
coating station for the application of either spot or con- 
tinuous coatings to the surface of the image-printed 
copies. 

The novel apparatus of the present invention com- 
prises a coating application apparatus for an offset print- 
ing machine and a printing machine containing such an 
apparatus, the coating application apparatus having a 
movable carriage designed for operative association in 
one position with the plate cylinder and in another 
position with the blanket cylinder of the final liquid 
application station of the offset printing machine, the 
coating carriage being adjustably supported for auto- 
matic movement between said two different coating 
positions. One coating position brings the coating appli- 
cation roll of the carriage into coating association with 
the plate cylinder for the offset formation of predeter- 
mined printed spot coatings onto predetermined image- 
printed areas of the copy sheets. The other coating 
position brings the coating application roll of the car- 
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riage into coating association with the blanket cylinder 17a supporting a printing plate dampening system 19a, 
for the offset formation of a continuous coating onto the blanket cylinder 21a and impression cylinder 22a since 
entire image-printed surface of the copy sheets. This in a conventional offset printing machine having a plu- 
enables the printing machine to image-print and coat- rality of liquid application stations, ail of the stations are 
print the copy web or sheets b a continuous in-line 5 generally similar but use different printing plates to 
operation, the apparatus being adjustable in simple fash- image different areas of the same copy sheet with differ- 
ion with a minimum make-ready time to adapt the coat- ent colored inks. The present apparatus modifies the 
print step to the application of either spot coatings or final downstream inking station to convert it perma- 
continuous coatings depending upon the requirements nently or intermittently to a versatile coating station, 
of the printing operation. This increases the versatility 10 Plate 23 is an offset relief printing plate, preselected 
of the offset printing machine, avoids the need for sepa- areas of which are raised above the background, gener- 
rate printing machines or for separate runs of the ally referred to as "relief spots". Such spots are sized 
printed stock and enables the in-line precise printing of and positioned to correspond to areas of the image- 
spot coatings in tight register and adjustable thickness, printed copy sheets 16a which it is desired to selectively 
which was not possible with any prior-known offset 15 coat 

printing machine. The essential novelty of the apparatus of FIG. 1 re- 

The novel apparatus of the present invention enables sides in the adjustable coating apparatus 13 which is 

the final downstream liquid application station of the mounted onto the frame 24 of the printing machine for 

printing machine to be used as either an ink-printing extension of the coating carriage 58 into the liquid appli- 

station or as a coating-application station and permits 20 cation station 12 for adjustable coating association with 

simple and rapid conversion between such utilities. either the coating plate cylinder 17a or the coating 

BRIEF DESCRIPTION OF THE DRAWINGS !*2f JJSi^SLnm- « ^ 

Ine coating application apparatus 13, shown in 

FIG. 1 is a vertical cross-sectional view through two greater detail in FIGS. 2 and 3, comprises a preferred 
downstream liquid application stations of an offset 25 embodiment of the present invention in that it includes 
printing machine, illustrating a coating-application unit a coating carriage 58 which is horizontally adjustably, 
according to one embodiment of the present invention; in the machine direction, for movement between re- 

FIGS. 2A and 2B are segmented, detailed side views tracted or passive position and extended or active posi- 
of coating application unit of FIG. 1 and tion, and also vertically adjustable for movement be- 

FIG. 3 is a horizontal front view of the coating appli- 30 tween the levels of the plate cylinder and the blanket 
cation unit of FIG. 2. cylinder. Moreover, the coating carriage 58 comprises a 

DETAII^D DESCRIPTION OF THE S^JtSSSfiSS^^ 

extended coating positions to accommodate plate and 
Referring to the drawings, FIG. 1 illustrates a down- 35 blanket cylinders which are not in vertical alignment, as 
stream portion of an offset printing machine 10 compris- shown by FIGS. 1 and 2B. 

ing two liquid application stations 11 and 12, the latter The coating application apparatus 13 of FIGS. 2A 
including a coating apparatus 13 comprising a coating and 3 comprises a spaced pair of parallel, horizontal 
carriage 58, a radiation drying station 14 including air support rails 30 and 31 or legs designed to be bolted to 
knives 14a, and a continuous copy sheet gripper system 40 frame portions 32 of the printing machine beyond sta- 
15 which moves a succession of copy sheets 16 through tion 12, rails 30 and 31 each being fastened to a gear 
the printing machine. housing 33, 34 of a hydraulic horizontal screw drive 

The first liquid application station 11 is a conven- member 35, 36 connected to each other for simulta- 
tional offset image printing station comprising a plate neous operation by a drive chain 37. The screw drive 
cylinder 17, to which is clamped an imaged lithographic 45 members 35 and 36 comprise reversible drive screws 38, 
printing plate 18 carrying oleophilic image areas, such 39 which threadably engage nuts 40, 41 which are fixed 
as words, photographs, etc. on an oleophilic back- to the spaced vertical walls 42, 43 of the vertical lift 
ground. The conventional clamping means permits housing 44. 

some degree of lateral or axial adjustment and some Housing 44 is provided adjacent the bases of walls 42 
degree of wrap-around or circumferential adjustment of 50 and 43 with outward projecting cam follower or wheel 
the plate 18 relative to the plate cylinder 17. Plate cylin- pairs 45, 46 which are engaged within the horizontal 
der 17 is associated with a dampening system 19 for tracks of the rails 30 and 31 to support the vertical lift 
wetting the entire background surface of plate 18 with housing 44 for horizontal movement between extended 
aqueous dampening fluid, and with an inking system 20 or active position, illustrated by FIGS. 1 and 2B, and 
for inking the imaged areas of the plate 18 with liquid 55 retracted or passive position under the effects of hy- 
oleoresinous ink. draulic activation of the screw drive members 35 and 

The inked plate 18 is rotated against the ink receptive 36. Walls 42 and 43 of housing 44 are fastened together 
surface of a blanket cylinder 21, to which the wet ink and reinforced by cross-beams 47, 48 and 49. 
images are offset or transferred, and the blanket cylin- Vertical or height adjustment of the coating applica- 
der 21 is rotated against a copy sheet 16, passed in the 60 tion carriage 58 is made possible by a second pair of 
nip between the blanket cylinder 21 and an impression associated vertical screw drive members 50 and 51, 
cylinder 22, to transfer the wet ink images to the copy shown most clearly in FIG. 3, each having a gear hous- 
sheet 16 and form an image-printed copy sheet 16A ing 52, 53 attached to the upper end of a vertical rail 
which is conveyed to the last liquid application station member, 54, 55 of the housing 44, and being connected 
12 which includes the coatingapplication apparatus of 65 to each other for simultaneous reversible operation by 
the present apparatus. means of a drive chain 56 through a hydraulic motor 57. 

The coating application station 12 can be similar to Vertical lift housing 44 supports the vertically adjust- 
the inking station 11 with respect to the plate cylinder able carriage 58 which comprises a spaced pair of L- 
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shaped side wall members 59 and 60 fastened together coating applicator unit 72, and is accomplished by pre- 

by cross-beams 61, 62 and 63. The vertical extensions of determined directional and timed activation of the hori- 

wall members 59 and 60 are provided with cam fol- zontal screw drive members 35 and 36, for movement of 

lower or wheel pairs 64, 65 which ride within the verti- the vertical lift housing 44 from retracted, non-coating 
cal tracks of rail members 54 and 55 on the inside of 5 position to extended, aligned position. Movement of the 

housing walls 42, 43 to raise and lower the vertical coating applicator unit 72 into coating position requires 

carriage section 58 under the activation of the screw predetermined directional and timed activation of the 

drive members 50 and 51 since the drive screws 66 and horizontal hydraulic cylinders 83. Adjustable stop 

67 thereof threadably engage nuts 68 and 69, respec- members may be incorporated to limit the various 
tively, which are fastened to the lower ends of the verti- 10 movements. 

cal extensions of the L-shaped wall members 59 and 60. As will be clear to those skilled in the offset printing 
The horizontal extensions of the L-shaped wall mem- art, the novel printing and coating apparatus of the 
bers 59 and 60 of the carriage 58 comprise lower hori- present invention enables the modification of a conven- 
zontal track members 70 and 71 which support the tional offset printing machine having a plurality of liq- 
coating application ^unit 72 of the carriage for horizontal 15 uid application stations to convert it to a printing and 
adjustment therewithin. coating apparatus which is adjustable in simple manner 
Coating application unit 72 of carriage 58 comprises for the alternative application of either full coatings or 
spaced, parallel side frames 73 and 74 fastened together spot coatings. Moreover, such modification may be 
by cross members 75 and 76 and supporting coating temporary, if desired, so that the final downstream liq- 
applicator roll 77, pick-up roil 78 positioned to pick up 20 uid application station may be used for its intended 
liquid coating composition from the coating pan 79, and purpose for the application of printed ink images or for 
adjustable metering roll 80 positioned to control the its modified purpose for printing overall or spot coat- 
amount of coating composition passed by the pick-up ings. The conversion from printing use to spot coating 
roll 78 to the applicator roll 77, The outer surfaces of use merely requires retracting or disengaging the ink 
the side frames 73 and 74 are provided adjacent the top 25 applicator roll of unit 20a to position shown by broken 
edge of each with a spaced pair of cam followers or lines in FIG. 1, replacing the image printing plate on 
wheels 81, 82 which ride within the horizontal tracks of plate cylinder 17a with a relief coating plate 23, clean- 
the track members 70, 71 of the L-shaped wall members ing the surface of the blanket cylinder 21a and moving 
59 and 60, to support the coating applicator unit 72 for the coating application unit 13 horizontally from re- 
adjustable horizontal movement within the carriage 58. 30 tracted position to extended position. If overall or com- 
As shown by FIG. 2, movement of the coating unit 72 plete coatings are desired it is only necessary to retract 
is controlled by a pair of hydraulic cylinders 83 each or disengage the plate cylinder 17a from coating associ- 
attached by a bracket 84 to an L-shapedwall member ation with the blanket cylinder 21a without any alter* 
59, 60 in horizontal alignment with the track members ation of the plate cylinder 17c or its printing plate 23 or 
70 and 71, and having their rod end 85 attached to the 35 ink application unit 20a 

inside wall of side frames 73, 74 at posts 86. Activation The present coating applicator roll 77 has a substan- 
of the hydraulic cylinders causes the coating unit 72 to tially smaller diameter than that of the plate cylinder 
move horizontally along track members 70 and 71 to 17a or the blanket cylinder 21a the diameters of which 
position the leading edge of the applicator roll 77 for are equal. The speed of rotation of the applicator roll 77 
coating association with either the coating blanket cyl- 40 is adjustable so that its surface speed may be the same as 
inder 21a as shown in FIG. 2B, or the coating plate or slower or faster than the surface speed of cylinders 
cylinder 17a as shown in FIG. 1. Preferrably the print- 17a and 21a or in reverse rotation thereto, to provide a 
ing machine frame is provided with spaced pairs of brushing action relative thereto, if desired. Such brush- 
latch posts 87 and 88 or support brackets associated ing action provides a shearing of the coating composi- 
with the location of the blanket cylinder 21a and the 45 tion in the nip therebetween, and a relatively heavy or 
plate cylinder 17a for engagement within latch brackets thick direct deposit of coating composition on cylinders 
89 attached to the outer surfaces of the horizontal exten- 17a and 21a in cases where the surface speed of roll 77 
sions of the L-shaped wall members 59 and 60 in the is faster than that of roll 17a or 21a This is desirable 
area of the forward end of the track members 70 and 71. particularly for the application of spot coatings, since 
The engagement of the fixed latch post pair 87 within 50 the coating thickness is always split to about one-half as 
the latch brackets 89 secures the coating applicator the spot coating is transferred from the relief plate 23 of 
carriage 72 in one position for coating the blanket cylin- plate cylinder 17a to the blanket cylinder 21a and fur- 
der 21a as shown in FIGS. 2B and 3, while the engage- ther, split to about one quarter when the spot coating is 
ment of the fixed latch post pair 88, shown by broken transferred from the blanket cylinder 21a to the printed 
lines in FIG. 2B, within the same, latch brackets 89 55 copy sheets 16A. The effect of such inherent splitting is 
secures the coating applicator carriage 72 in another reduced by increasing the coating thickness on the relief 
position, shown in FIG. 1, for coating the plate cylinder areas of plate 23. 

17a Such engagement requires a presetting of the se- In cases where the coating composition is applied 

quence and duration of operation of the various hydrau- directly to the blanket cylinder 21a for the application 

lie mechanisms. Engagement and disengagement of the 60 of continuous coatings to the printed copy sheets 16A, 

latch brackets 89 on posts 87 and 88 requires vertical the plate cylinder 17a is retracted from contact with the 

movement of the carriage 58 within the vertical lift blanket cylinder 21a so that the only coating split oc- 

housing 44 by predetermined directional and timed curs during transfer from the blanket cylinder 21a to the 

activation of the vertical screw drive members 50 and imaged copy sheets 16A. 

51. Vertical alignment of the latch brackets 89 with the 65 The offset printing machines to which the present 
latch post pairs 87 and 88 must first be accomplished. invention applies are conventional machines and there- 
This requires horizontal movement of the vertical lift fore the present disclosure does not include details re- 
housing 44 supporting the carriage 58 including the garding the support structure for the various rolls, 
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dampening units, inking units, sheet conveyor system, 
drying station, or copy sheet supplying and stacking 
stations. In most modern printing machines, the sheet 
conveyor system is not a gripper belt or chain but rather 
comprises automatic grippers on a series of contacting 
impression cylinders and transfer cylinders. 

Also, the present coating compositions and systems 
for providing continuous supplies thereof to the coating 
applicator unit are conventional in the art. 

The terms "vertically" and "horizontally" are used 
herein and in the appended claims to define general 
directions of movement, including angular vertical 
movement from one level to another and/or angular 
movement in the machine direction* For example, on 
printing machines where the coating plate cylinder is 
not in perfect vertical alignment above the blanket cyl- 
inder it may be preferable that the vertical rail or track 
of the vertical lift housing is inclined at an angle similar 
to the angle from vertical formed by a straight line 
contacting the surfaces of the plate cyJgpder and the 
blanket cylinder to be contacted by the dating applica- 
tor roll. Movement of the coating carrwe along such 
an inclined vertical rail is both general^ vertical and 
generally horizontal. Similarly the h 
members for the support legs of the ap 
for the coating applicator unit may also be angular to 
provide some degree of vertical movement in cases 
where the design of the printing machine frame sup- 
porting the present apparatus makes if necessary or 
advantageous. 

It is to be understood that the above described em- 
bodiments of the invention are illustrative only and that 
modifications throughout may occur to those skilled in 
the art. Accordingly, this invention is not to be re- 
garded as limited to the embodiments disclosed herein, 
but is to be limited as defined by the appended claims. 
What is claimed is: 

1. An adjustable in-line coating application apparatus 
for attachment in association with a dowmnstream liq- 
uid application station of an offset printing machine 
having a plurality of liquid application stations, for 
converting said downstream liquid application station 
to a coating application station for applying either con- 
tinuous or spot coatings over the printed surface of a 45 
succession of copy sheets carrying ink images printed 
thereon at one or more upstream liquid application 
stations, said downstream liquid application station con- 
taining a blanket cylinder positioned to contact said 
plurality of printed copy sheets and an offset plate cylin- 
der in vertical elevation above said blanket cylinder and 
supported for adjustment into and out of coating associ- 
ation therewith, said coating application apparatus hav- 
ing vertical guide means, a coating carriage attached to 
said support for substantially vertical movement along 
said guide means, said carriage comprising a coating 
application unit, including a container for a supply of 
liquid coating composition and an elongate coating 
applicator roil supported to receive a uniform supply of 
said composition on the surface thereof and to transfer 60 
a uniform supply of said composition to the surface of 
either a plate cylinder or a blanket cylinder in coating 
association therewith, and mechanical adjustment 
means for moving said carriage on said guide means 
relative to said support vertically between elevations 
corresponding to the locations of the blanket cylinder 
and the plate cylinder of an offset printing machine in 
order to move said coating applicator roll into coating 
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association with either said blanket cylinder or said 
plate cylinder, as desired. 

2. An apparatus according to claim 1 in which the 
support for said coating application apparatus com- 
prises a spaced pair of parallel elongate horizontal leg 
members designed to be fastened relative to the frame of 
an offset printing machine. 

3. An apparatus according to claim 2 in which said 
support comprises a parallel pair of spaced vertical wall 
members which are fastened to each other to form a 
vertical guide means on a vertical lift housing for said 
coating carriage. 

4. An apparatus according to claim 3 in which said 
horizontal leg members comprise horizontal tracks, and 
said vertical wall members are mdvably attached to said 
horizontal tracks to permit horizontal adjustment of the 
position of said vertical lift housing. 

5. An apparatus according to claim 4 in which said 
coating carriage comprises a parallel pair of vertical 
side members which are fastened to each other to form 
said carriage, each said side member being supporting- 
ly-engaged by a vertical guide means on a wall member 
of the vertical lift housing for vertical movement of said 
carriage relative to said housing. 

6. An apparatus according to claim 5 in which each of 
the vertical side members of the carriage includes a 
lower, horizontal support extension to which the coat- 
ing application unit is attached. 

7. An apparatus according to claim 6 in which the 
horizontal support extensions comprise horizontal 
tracks to which the coating applicator unit is attached 
to permit horizontal adjustment of the coating applica- 
tor unit on the carriage relative to the vertical lift hous- 
ing. 

8. An apparatus according to claim 1 in which said 
coating carriage comprises releasable latching means 
for securing the unit relative to the frame of an offset 
printing machine when the carriage is positioned for 
movement of the applicator unit into coating associa- 
tion with either the blanket cylinder or the plate cylin- 
der. 

9. An apparatus according to claim 5 comprising 
automatic mechanical means for moving said carriage 
vertically relative to said vertical lift housing, said 
means comprising a vertical screw drive assembly one 
end of which is fastened to a vertical side wall of said 
housing and the other end of which is fastened to an 
adjacent vertical side member of said carriage. 

10. An apparatus according to claim 4 in which said 
horizontal adjustment of the position of the vertical lift 
housing is provided by at least one horizontal screw 
drive assembly one end of which is fastened to a hori- 
zontal leg member and the other end of which is fas- 
tened to an adjacent wall member of the vertical lift 
housing. 

11. An assembly according to claim 7 which further 
comprises means for causing horizontal movement of 
the coating applicator unit relative to the coating car- 
riage, said means comprising at least one horizontal 
drive member one end of which is fastened to the appli- 
cator unit and the other end of which is fastened to the 
horizontal support extension of the carriage. 

12. An offset printing machine having a frame sup- 
porting a plurality of in-line liquid application stations, 
each station comprising a blanket cylinder positioned to 
contact a succession of copy sheets to apply liquid 
thereto, and an offset plate cylinder in printing associa- 
tion with said blanket cylinder to apply liquid to prede* 
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termined areas thereof for transfer to said blanket cylin- 
der and retransfer to said copy sheets, the final down- 
stream liquid application station comprising a liquid 
coating station for the application of continuous or spot 
coatings over areas of the copy sheets which are image- 5 
printed with ink in at least one upstream liquid applica- 
tion station which is an ink printing station, said liquid 
coating station having said plate cylinder and said blan- 
ket cylinder in vertical elevation relative to each other 
and comprising a coating application carriage including 10 
a coating applicator unit having a container for liquid 
coating composition and a coating applicator roll which 
receives a continuous supply of said liquid coating com- 
position from said container, and vertical guide means 
for supporting said coating application carriage for 15 
mechanically-adjustable vertical movement along said 
guide means between a first coating elevation position 
in which said coating applicator roll is in coating associ- 
ation with said blanket cylinder and a second coating 
elevation position in which said coating applicator roll 
is in coating association with said plate cylinder, 
whereby said carriage can be moved mechanically to 
said first position to cause the application of a continu- 
ous liquid coating to the image printed surface of the 25 
copy sheets, and can be moved mechanically to said 
second position to cause the application of spot liquid 
coatings to predetermined limited areas of the image 
printed surface of the copy sheets. 

13. A machine according to claim 12 in which said 3Q 
carriage is movable out of coating association with said 
blanket and/or plate cylinders and said final down- 
stream liquid application station is adapted for alterna- 
tive use as another ink printing station. 

14. A machine according to claim 12 in which the 35 
means for supporting said coating application carriage 
includes a spaced pair of horizontal leg members de- 
signed to support the coating application carriage in 
association with final downstream liquid application 
station. 40 

15. A machine according to claim 12 in which the 
means for supporting said coating application carriage 
includes a parallel pair of vertical wall members which 
are fastened to each other and to said guide means to 
form a vertical lift housing for said carriage. 45 

16. A machine according to claim 15 in which said 
vertical wall members are movably attached to horizon- 
tal track members to permit horizontal adjustment of 
the position of said vertical lift housing relative to the 
blanket and plate cylinders. 50 



17. A machine according to claim 16 in which said 
coating carriage comprises a parallel pair of vertical 
side members which are fastened to each other to form 
said carriage each said side member being supportingiy 
engaged by a vertical guide means on a wall member of 
the vertical lift housing for vertical movement of said 
carriage relative to said housing and between at least 
said first and second coating positions. 

18. A machine according to claim 17 in which each of 
said vertical side members of the carriage includes a 
lower horizontal support extension to which the coat- 
ing applicator unit is attached. 

19. A machine according to claim 18 in which said 
horizontal support extensions comprise horizontal 
tracks to which the coating applicator unit is attached 
;o permit horizontal adjustment of the coating applica- 
tor unit relative to the coating carriage and the blanket 
and plate cylinders. 

20. A machine according to claim 12 in which the 
frame of said machine includes first position latching 
means associated with the blanket cylinder, and second 
position latching means associated with the plate cylin- 
der in said coating application station, and said coating 
carriage includes mating latching means which engage 
said position latching means when the carriage is moved 
into said first coating position and into said second coat* 
ing position. 

21. A machine according to claim 17 comprising 
automatic mechanical means for moving said carriage 
vertically relative to said vertical lift housing, said 
means comprising at least one vertical screw drive as- 
sembly one end of which is fastened to a vertical side 
wall of said housing and the other end of which is fas- 
tened to an adjacent vertical side member of said car- 
riage. 

22. A machine according to claim 16 which com- 
prises automatic means for providing horizontal adjust- 
ment of the position of the vertical lift housing compris- 
ing at least one horizontal screw drive assembly one end 
of which is fastened to a horizontal track member and 
the other end of which is fastened to an adjacent wall 
member of the vertical lift housing. 

23. A machine acconding to claim 19 which further 
comprises means for causing horizontal adjustment of 
the coating applicator unit relative to the coating car- 
riage, said means comprising at least one horizontal 
drive member one end of which is fastened to the appli- 
cator unit and the other end of which is fastened to the 
horizontal support extension of the coating carriage. 
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[57] ABSTRACT 

A varnishing apparatus for a printed sheet includes: a 
metering roller, to a peripheral surface of which a var- 
nish from a varnish duct is transferred; a form roller 
which is brought into contact with a downstream side 
of the metering roller and is rotated in the same direc- 
tion as that of the metering roller to allow transfer of the 
varnish from the metering roller; and a rubber blanket 
cylinder which is brought into contact with a down- 
stream side of the form roller and is rotated in a direc- 
tion opposite to that of the form roller to allow transfer 
of the varnish from the form roller, the rubber blanket 
cylinder having a notch on its outer peripheral portion 
and transferring the varnish onto a sheet which is in 
contact with its peripheral surface. The surface of the 
metering roller is formed of an elastic material having a 
roughened surface. 

7 Claims, 3 Drawing Sheets 
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varnish from a varnish duct is transferred a roller is 

VARNISHING APPARATUS FOR PRINTED brought into contact with a downstream side of the 
SHEET metering roller, and is rotated in the same direction as 

that of the metering roller to allow transfer of the var- 
BACKGROUND OF THE INVENTION 5 nish from the metering roller. A rubber blanket cylinder 

The present invention relates to a varnishing appara- & brought into contact with a downstream side of the 
tus, arranged between a printing unit and a delivery unit form roller and is rotated in a direction opposite to that 
of a rotary press, or in an independent varnishing ma- °f the form roller to allow transfer of the varnish from 
chine, for varnishing a printed surface of a paper sheet the form roller onto a peripheral surface thereof. The 
after printing. 10 rubber blanket cylinder has a notch on its outer periph- 

A printed surface of a sheet printed by a rotary press era! portion and transfers the varnish onto a sheet which 
is easily coiitaininated with ink in the following process is in contact with Us peripheral surface, wherein a sur- 
since the ink dries slowly. In the case of sheets, offset face of the metering roller is formed of an elastic mate- 
occurs while they are stacked after a delivery operation. rial having a roughened surface. 
In order to prevent this, a drying device can be ar- 15 With the above arrangement, varnish transferred 
ranged midway along a conveying path of the printed from a varnish duct to a metering roller is transferred to 
sheet or spray powder can be sprayed at this position. and coated on a sheet through a form roller and a rub- 
However, the drying device makes the entire apparatus ber blanket cylinder, and varnish on the form roller 
bulky. On the other hand, when powder is sprayed, the facing the notch of the rubber blanket cylinder is not 
surface of the sheet is roughened causing it to lose its 20 transferred to the robber blanket cylinder and is left 
gloss and this often interferes with the following print- attached to the peripheral surface of the form roller to 
ing. Alternatively, varnish is coated on the printed sur- again face the peripheral surface of the metering roller, 
face to prevent it from being contaminated and to put a However^this varnish is pushed back and flattened by 
gloss thereon. This is performed mainly for catalogs, ^ roughened surface of the metering roller and is 
pamphlets, and the like, which must have a good ap- 25 circulated while being held in the recessed portion of 
P&xaiitt- the roughened surface. Thus, almost no varnish is left 

The varnishing apparatus of this type is sometimes OT ^ fofm rollcn wheQ the peripheral sur- 

used as an ^dependent vanusmng machine. However, face of the form roller faces the rubber blanket cylinder, 
m recentyears, due to poor work efficacy caused by, nQ varnish ^ ^ to ^ ^ 

e,g., re-stackmgof sheets, the vanushmg ippnttn ■ » *> ^ blanket ^ t for a mrmai 
normally arranged midway along a delivery path of a J r • 

rotary press, A typical varnishing apparatus includes a 

roller group having a roller arrangement similar to that BRIEF DESCRIPTION OF THE DRAWINGS 
of a^pening device for supplying damping water i to 5 show a vaniishing apparatus for a 

to the surface of a printing plate mounted on a plate 35 , A * ~T * ^~f. w^*"" 1U1 

cylinder of a rotary press. Varnish contained in a\ar- P mted ^cording to an embodiment of the pres. 
nish duct is supplied to the surface of a rubber blanket entmyention, m which: 
cylinder through the roller group, and the varnish is FIG. 1 is a side view of the apparatus; 
transferred from the rubber blanket cylinder to a sheet FIG. 2 is a schematic side view of a four-color sheet 
passing between the rubber blanket cylinder and an 40 rotarv P"* 8 to which apparatus of the present in- 
impression cylinder. vennon is applied; 

However, the rubber blanket cylinder of varnishing 3 is an enlarged side view of the main part of 

apparatus of this type has a notch on its outer periphery FIG. 2; r n , 

portion and the notch corresponds to that for grippers 4 * a front of a altering roller; and 

of the impression cylinder. Therefore, a portion, which 45 FIGS. 5(a) and 5(6) are side views for explaining the 
corresponds to the notch, of varnish to be transferred operation of the rollers, 
from the upstream form roller to the rubber blanket DETAILED DESCRIPTION OF THE 

cylinder, cannot be transferred and is left on the periph- PREFERRED EMBODIMENT 

era! surface of the form roller as a duck varnish fii™ 

The thick varnish film is moved to the effective surface 50 An embodiment of the present invention will now be 
of the rubber blanket cylinder upon the next rotation, described with reference to the accompanying draw- 
and is then coated on a sheet Therefore, the varnish ings. 

film cannot be uniformly coated on the sheet surface Referring to FIG. % a rotary press 1 includes a sheet 
between the gripper end and the sheet end, resulting in feeder 2, four-color printing units 3, a vaniishing unit 4, 
irregular density in the circumferential direction of a 55 and a delivery unit 5. These units are separately assem- 
sheet and degrading a product quality. hied and are then combined with each other. Each 

printing unit 3 has a plate cylinder 6 on the peripheral 
SUMMARY OF THE INVENTION surface of which a printing plate is mounted, an inking 

It is a principal object of the present invention to device (not shown) for supplying ink to a printing sur- 
provide a varnishing apparatus which «>n form a uni- 60 face, and a dampening unit 7 for supplying dampening 
form varnish film on a rubber blanket cylinder. water. The plate cylinder 6 abuts against a rubber blan- 

It is another object of the present invention to pro- ket cylinder 8 to which an image formed on the plate 
vide a varnishing apparatus which can supply an appro- surface with ink and dampening water is transferred, 
priate amount of varnish, so that a thick varnish film Each printing unit 3 has an impression cylinder 9 having 
will not be left on a peripheral surface of a form roller. 65 a diameter twice that of the rubber blanket cylinder 8 to 

In order to achieve the above objects, there is pro- be in contact therewith. In addition, a transfer cylinder 
vided a varnishing apparatus for a -printed sheet having: 10 having the same diameter as that of the impression 
a metering roller, to a peripheral surface of which a cylinder 9 is arranged between adjacent impression 
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cylinders 9 to be in contact therewith. In the varnishing is coupled to the duct roller 25 through gears (not 

unit 4, an impression cylinder 11 having the same diam- shown), and is rotated in a direction indicated by arrow 

eter as that of the impression cylinder 9 is arranged at C in FIG. 1. In addition, when the bearings are pivoted 

the same level as that of the other impression cylinders. by loosening bolts, a nip pressure between the duct 

A transfer cylinder 12 is also arranged between the 5 roller 25 and metering roller 33 can be adjusted. One 

impression cylinder 11 and the impression cylinder 9 for roller arm 29 and one T-shaped arm 30 are coupled to 

the fourth color. Sheets 13 stacked on a sheet stacker of each other through a lever 34 having an eccentrical 

the sheet feeder 2 are picked up by a sucker device (not portion indicated by reference symbol U at its one end. 

shown) one by one, and are fed to a feedboard 14. When a pin 35 arranged at the eccentrical-portion of the 

Thereafter, each sheet is gripped by grippers of the 10 lever 34 is manually pivoted, the metering roller 33 can 

impression cylinder 9 for the first color through a swing be brought into contact with or removed from the duct 

device (not shown). Daring a sheet conveyance the roller 25. 

sheet is alternatively gripped by the grippers of the A surface portion 33a of the metering roller 33 is 
transfer cylinder 10 and the impression cylinder 9, with formed of an elastic material, eg., synthetic rubber 
the result that images of four colors are printed thereon 15 having a hardness of 20* or higher where indicates 
as the s hfft passes through each pair of the rubber blan- the conventional JIS standard for hardness, and a by- 
ket cylinders 8 and the impression cylinders 9. Then, the drophilk and a hydrophi-lic property. The surface of 
sheet is gripped by the grippers of the impression cylin- the elastic material is roughened by a rotary grinder or 
der 11 of the varnishing unit 4 and is wound there- a buff for grinding. The roughness of the roughened 
around The delivery unit 5 includes a delivery cylinder 20 surface 33a is set to be 50 to 500% mesh in this embodi- 
15 contacting the impression cylinder 11 and a pair of ment that is, a surface roughness corresponding to a 
coaxial sprockets 16. A pair of endless delivery chains mesh of 50 to 500 lines per inch. 
lSLhaving a large number of delivery grippers arranged A cam 36 has a Jarge diameter portion 36a and a small 
at equal intervals in the direction of travel of the sheet diameter portion 366, and is fixed to a cam shaft 37 
are looped between the sprockets 16 and sprockets 18 at 25 extending between the frames 22. The cam surface of 
the front end portions of a pair of delivery frames 17. the cam 36 is brought into contact with a roller 38 
The sheet 13 gripped by the gripper of the impression which is pivotally mounted on the free end portion of 
cylinder 11 is then gripped and conveyed by the grip- each T-shaped arm 30 to allow eccentricity adjustment, 
pers of the chains 19 and is released therefrom at the as indicated by reference symbol tj. A stud 39 project- 
conveying end to be dropped .and stacked on a sheet 30 ing from each frame 22 axially supports a spring shaft 40 
stacker 20. * which is capable of pivot adjustment and one end of 
The varnishing unit 4 of the press 1 with the above which is pivotally mounted on the T-shaped arm 30. 
arrangement includes a varnishing apparatus 21 de- The T-shaped arm 30 receives a pivoting force from a 
scribed below. More specifically, a rubber blanket cyl- compression coil spring 41 on the spring shaft 40 for 
inder 23 which has the same diameter as that of the 35 pressing the roller 38 against the cam surface of the cam 
rubber blanket cylinder 8 and around which a blanket is 36. When the cam shaft 37 is pivoted by an air cylinder 
wound is axially supported by right and left frames 22 (not shown), the metering roller 33 is brought into 
through double-structured bearings (not shown). The contact with or removed from the duct roller 25 
rubber blanket cylinder 23 is coupled to a mo tor and is through the cam 36, the roller 38, and the T-shaped arm 
rotated in a direction indicated by arrow A in FIG. 1. 40 30. 

The respective outer diameter central axes of double- An eccentric bearing 42 in which an outer diameter 
structured bearings for axially supporting the rubber central axis is eccentric from the inner diameter central 
blanket cylinder 23 are eccentrical with that of the axis as indicated by reference symbol to is arranged 
rubber blanket cylinder 23, as indicated by reference above the rubber blanket cylinder 23 to be axially sup- 
. symbols ti and t2- When the bearings are pivoted by an 45 ported by the frames 22. The eccentric bearing 42 axi- 
air cylinder an the like, the rubber blanket cylinder 23 ally supports a form roller 43 so that the peripheral 
can be brought into contact with or removed from the surface of the form roller 43 is brought into contact 
impression cylinder 11, and a contacting pressure be- with that of the rubber blanket cylinder 23. When the 
tween the impression cylinder 11 and rubber blanket eccentric bearing 42 is pivoted by an air cylinder (not 
cylinder 23 can be adjusted. 50 shown), the form roller 43 is brought into contact with 
Bearings 24 supported to extend inward from the or removed from the rubber blanket cylinder 23. The 
right and left frames 22 rotatably support the two ends form roller 43 is coupled to the motor for driving the 
of a shaft 26 of a duct roller 25. The duct roller 25 is duct roller 25 through a one-way clutch and gears (net- 
dipped in a varnish 28 in a varnish duct 27 extending ther of which are shown). The form roller 43 can be 
between the frames 22. The duct roller 25 is driven by 55 driven only by the motor to be rotated in a direction 
motor (not shown) through gears and is rotated in a indicated by arrow D in FIG. 1. 
direction indicated by arrow B in FIG. 1. A pair of The operation of the varnishing apparatus 21 with the 
roller arms 29 are loosely mounted on the shaft portions above arrangement will now be described. When a 
of the bearings 24 between the end faces of the duct varnishing operation is performed, the motor for driv- 
roller 25 and the frames 22. An inverted T-shaped arm 60 ing the duct roller 25 is started in an impression throw- 
30 is swingably mounted on one free end portion of off state, and the cam 36 is pivoted by me air cylinder, 
each roller arm 29 through a pin 31. A bearing 32 hav- Thus, the roller 38 faces the small diameter portion 26b 
ing an eccentrical bearing portion as indicated by refer- of the cam 36, and the metering roller 33 is pressed 
ence symbol t* is fixed to one free end portion of each against the duct roller 25 and the form roller 43 by the 
T-shaped arm 30 to allow pivot adjustment The bear- 65 biasing force of the compression coil spring 41. At this 
ings 32 pivotally support a metering roller 33 so that the time, since the eccentric bearing 42 is pivoted, the form 
peripheral surface of the metering roller 33 abuts roller 43 is located at a contact position. However, the 
against that of the duct roller 25. The metering roller 33 rubber blanket cylinder 23 is located at its non-contact 
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position upon pivotal movement of its bearing. There- ing to each of the notches for the grippers of the impres- 
fore, the form roller 43 is separated from the rubber sion cylinder 11 is formed on the outer peripheral sur- 
blanket cylinder 23. Rotation of the motor is transmit- face of the rubber blanket cylinder 23, as shown in FIG. 
ted to the duct roller 25 and the metering roller 33 5(a). By the way, the impression cylinder is twice as 
through the gears, and is also transmitted to the form 5 large in diameter as the blanket cylinder and is provided 
roller 43 through the one-way clutch and the gears. with two notches located at diametrically opposite posi- 
Note that the rubber blanket cylinder 23 is separated tions. When the rubber blanket cylinder 23 and the form 
apart from the impression cylinder 11 and is stopped. roller 43 are rotated in the directions respectively indi- 
When the respective rollers are rotated, the varnish cated by arrows A and D, the varnish corresponding to 
28 in the varnish duct 27 is picked up by the duct roller 10 the notch 23a is mixed with a new varnish film without 
25, and is transferred to the metering roller 33 while its being transferred to the rubber blanket cylinder 23 and 
film thickness is adjusted by the contacting force of the becomes a thick varnish film 28A. Thus, the varnish 
metering roller 43. Thereafter, the varnish 28 is trans- film 28A is left on the form roller 43 and passes through 
ferred to the form roller 33 and is then circulated be- the contacting point with the metering roller 33. In this 
tween the metering roller 33 and duct roller 25. 15 case, in the conventional apparatus described previ- 
When the press is rotated to feed the sheet 13 onto the ously, the thick varnish film 28A is left on the form 
feedboard 14 by the sheet feeder 2, the sheet 13 s con- roller 43 and is then transferred to the peripheral sur- 
veyed, and the rubber blanket cylinder 8 of the printing face of the rubber blanket cylinder 23 during the next 
units 3 is thrown on, thus performing four-color print- rotation, thus causing uneven coating. However, in the 
ing between the rubber blanket cylinders 8 and the 20 apparatus of this embodiment the metering roller 33 
impression cylinders 9. Thereafter, the sheet 13 is con- and the form roller 43 are rotated in the same direction, 
veyed toward the varnishing unit 4. When the sheet 13 and the surface portion 33a of the metering roller 33 is 
reaches the varnishing unit 4y die bearing is pivoted roughened, as shown in FIGS. 4 and 5(b). Therefore, 
upon instruction from a timing generator to throw on the thick varnish film 28A to*be left on the form roller 
the rubber blanket cylinder 23, so that the rubber blan- 25 43 is pushed backward and flattened by the roughened 
ket cylinder 23 is pressed against the impression cylin- surface portion 33a of the metering roller 33 which is 
der 11 and the form roller 43. Therefore, the varnish circulated while being in sliding contact with the form 
circulating between the form roller 43 and duct roller roller 43. In addition, since the varnish becomes at- 
25 is transferred to the rubber blanket cylinder 23, and tached to the metering roller 33 to be held in the recess 
is transferred to and coated on the sheet 13 fed between 30 portion of the roughened surface, it will not be left on 
the rubber blanket cylinder 23 and the imprjsssion cylin- the form roller 43. The varnish film 28 A returned to the 
der 11, The varnished sheet 13 is conveyed by the deliv- metering roller 33 merges witlfthe varnish 28 picked up 
ery chains 19, and is stacked on the sheet stacker 20. In by the duct roller 25 and the film thickness is adjusted 
the impression throw-on state of the rubber blanket by the nip pressure therebetween, 
cylinder 23, rotation of the motor is kept transmitted to 35 Note that the number of rollers and the arrangement 
the form roller 43 through the one-way clutch, and the thereof are not limited to those in the above embodi- 
rotation of the rubber blanket cylinder 23 is also trans- ment The metering roller, the form roller, and the 
mitted to the form roller 43 through the gears and the rubber blanket cylinder need only be brought into 
other one-way clutch upon thro wing-on of the rubber contact with each other in this order from the upstream 
blanket cylinder 23. In this case, since the rotating speed 40 side, and the number of other rollers and the arrange- 
of the rubber blanket cylinder 23 is higher than that of ment thereof can be desirably determined. In the above 
the motor, the rotation is transmitted only by one one- embodiment, the case has been exemplified wherein the 
way clutch, and the other one-way clutch is rotated varnishing apparatus is installed in the four-color press, 
idle. However, the present invention can be applied to any 

After the varnishing operation, the sheet-feed opera- 45 color press or can be independently used, 
tion h stopped, so that the sheet stacker 20 of the deliv- According to the present invention as described 
ery unit 5 is e x c h an g ed for an empty one, or a paper size above, in a varnishing apparatus for a printed sheet, a 
is changed, or the blanket is adjusted Then, the rubber metering roller, a form roller, and a rubber blanket 
blanket cylinder 8 of the printing units 3 is thrown off cylinder having a notch on its outer peripheral surface 
and, at the same time, the rubber blanket cylinder 23 of 50 are arranged in tins order from a varnish duct, so that 
the varnishing apparatus 21 is thrown off with respect their outer peripheral surfaces are brought into contact 
to the impression cylinder 11 and the form roller 43. At with each other. The form roller and the rubber blanket 
this time, although the metering roller 33 is kept rotated cylinder are rotated in opposite directions to sequen- 
so as not to solidify the varnish, the explanation of this dally transfer a varnish from the varnish duct Thereaf- 
operation is omitted. 4 55 ter, the varnish is transferred to and coated on a sheet 

After the above operation or adjustment, die sheet- contacting the rubber blanket cylinder. Since the sur- 
feed operation is restarted. When the sheet 13 reaches face portion of the metering roller is formed by an elas- 
the rubber blanket cylinder 23, the air cylinder is oper- tic material having a roughened surface, when the var- 
ated at a predetermined timing upon instruction from nish is transferred between the form roller and the rub- 
the timing generator. Then, the roller 38 is pressed 60 ber blanket cylinder, the varnish corresponding to the 
against the large diameter portion 36a of the cam 36, notch of the rubber blanket cylinder is left on the form 
and the rubber blanket cylinder 23 is thrown on. There- roller without being transferred to the rubber blanket 
fore, the form roller 43 is urged against the rubber blan- cylinder. Therefore, even if the varnish left on the form 
ket cylinder 23 at a contacting pressure determined by roller is circulated toward the contacting point with the 
the cam 36 and the roller 38, and is recovered to a var- 65 metering roller, it is flattened and pushed back by the 
nishing state before the sheet-feed operation is stopped. metering roller having the roughened peripheral sur- 
In the varnishing apparatus 21 operated as described face and is held in the recess portion of the roughened 
above, a notch 23a as an ineffective portion correspond- surface to be left on the metering roller. Therefore, 
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since virtually no varnish ts left on the form roller and 
a fresh Sim of varnish is supplied to the form roller from 
the metering roller, uneven coating will not occur on 
the varnished surface of a printed sheet In addition, 
since the varnish can be coated uniformly, product 5 
quality of the printed sheet can be greatly improved. 
What is claimed is: 

1. A varnishing apparatus for a printed sheet compris- 
ing: 

a varnish duct for containing a varnish; 10 

a metering roller having a roughened peripheral sur- 
face portion roughened peripheral surface portion 
being formed of an elastic material; - 

transfer means located between said varnish duct and 
said metering roller for selectively transferring said 15 
varnish from said varnish duct to said roughened 
peripheral surface portion of said metering roller; 

a form roller which is selectively in contact with said 
metering roller, said form roller having a periph- 
eral outer surface, said form roller being rotated in 20 
said first direction to allow transfer of said varnish 
from said roughened peripheral surface of said 
metering roller to said peripheral outer surface of 
said form roller; 

a rubber blanket cylinder which is selectively in 25 
contact with said peripheral outer surface of said 
form roller, said rubber blanket cylinder having an 
outer peripheral surface, said rubber blanket cylin- 
der being rotated in a direction opposite said first 
direction to allow transfer of said varnish from said 30 
peripheral outer surface of said form roller onto 
said outer peripheral surface of said rubber blanket 



8 

cylinder, said rubber blanket cylinder transferring 
said varnish onto said printed sheet when said 
printed sheet is in selective contact with said outer 
peripheral surface of said rubber blanket cylinder, 
means adjacent said metering roller for rotating said 

metering roller; 
means adjacent said form roller for rotating said form 
roller; and 

means adjacent said rubber blanket cylinder for rotat- 
ing said rubber blanket cylinder. 

2. An apparatus according to claim 1, wherein said 
elastic material is synthetic rubber having a hardness of 
not less than 20* and a hydrophilic property. 

3. An apparatus according to claim 1, wherein said 
roughened peripheral surface of said metering roller is 
formed by a rotary grinder disk. 

4* An apparatus according to claim 3, wherein said 
roughened peripheral surface of said metering roller has 
a roughness of 50 to 500 lines per inch. 

5. An apparatus according to claim 4, wherein said 
varnishing apparatus is connected to a four-color rotary 
press and said printed sheet is provided by said four- 
color rotary press. * 

& An ar^aratus according to claim 1, wherein said 
roughened peripheral surface is formed by buffing. 

7. An apparatus according to claim 1, wherein said 
means for rotating said metering roller includes means 
for selectively transferring said varnish from said pe- 
ripheral outer surface of said form roller to said outer 
peripheral surface of said rubber blanket cylinder. 

* * » * • * 
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[57] ABSTRACT 

A device for automatically controlling coating amount 
for use in a coating machine including a backup roll, an 
applicator roll, a pickup roll, a base, a first table slidably 
mounted on the base and a second table slidably 
mounted on the first table. The device includes first and 
second pressure adjusting mechanisms for adjusting a 
pressure between the backup roll and the applicator roll 
and a pressure between the applicator roll and the 
pickup roll. Each of the first and second pressure adjust- 
ing mechanisms further ^includes a sensor, a stepping 
motor and a precision ball bearing screw member. 

13 Claims, 4 Drawing Sheets 
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DEVICE FOR AUTOMATICALLY CONTROLLING 
COATING AMOUNT FOR USE IN COATING 
MACHINE 

5 

This is a continuation of application Ser. No. 610,691, 
filed May 16, 1984, now abandoned 

BACKGROUND OF THE INVENTION 

The present invention generally relates to a coating 10 
machine and more particularly, to a device for automat- 
ically controlling coating amount for use in the coating 
machine. 

As shown in FIGS. 1 and 2, conventionally, in coat- 
ing machines, it has been so arranged as disclosed, for 15 
example, in Japanese Laid-Open Utility Model Applica- 
tion No. 131869/1982 (Jikkaisho 57-131869) that an 
applicator roll 1 for applying paint to a sheet-like work- 
piece 22 pressed onto a backup roll 23 is secured to a 
" first table 4. A pickup roll 2 for picking up paint stored 20 
in a pickup pan is secured to a second table 5, while a 
metering roll 3 is secured to a third table 6. The first 
table 4, the second table 5 and the third table 6 are 
slidably mounted on a base 19. Furthermore a first pres- 
sure adjusting mechanism 41 adjusts the contact pres- 25 
sure between the backup roll 23 and the applicator roll 
1 by moving the first table 4 relative to the base 19. 
Mechanism 41 is mounted on the base 19 and engages 
the first table 4. A second pressure adjusting mechanism 
42 adjusts the contact pressure between the applicator 30 
rolLl and the pickup roll 2 by moving the second table 
5 relative to the first table 4. Mechanism 42 is mounted 
on the first table 4 and engage the second table 5. A 
third pressure adjusting mechanism 43 adjust a contact 
pressure between the pickup roll 2 and the metering roll 35 
3 by moving the third table 6 relative to the second table 
5. Mechanism 43 is mounted on the second table 5 and 
engages the third table 6. Thus, thickness of a coating 
film on the workpiece 22 can be adjusted by operating 
the first, second and third pressure adjusting mecha- 40 
nisms 41, 42 and 43. 

It should be understood that the applicator roll 1 is 
required to be quickly retracted away from the backup 
roll 23 just before a seam 26 of the workpiece 22 passes 
therebetween. To this end, a cylinder 20 is attached to 45 
the base 19 and is coupled with the first pressure adjust- 
ing mechanism 41 through a lever 33. Just before the 
seam 26 of the workpiece 22 passes between the backup 
roll 23 and the applicator roll 1, the first table 4 is 
quickly moved relative to the base 19 by the cylinder 20 50 
in the leftward direction in FIG. 1, whereby the appli- 
cator roll 1 is quickly retracted away from the backup 
roll 23. 

As best shown in FIG. 2, each of the first and second 
pressure adjusting mechanisms 41, 42 and 43 comprises 55 
a worm gearing composed of a worm 28 and a worm 
wheel 29, a rotary device (not shown) such as a hydrau- 
lic motor, a DC motor, eta for driving the worm 28, a 
screw shaft 30 and a nut 14 (FIG. 1). The screw shaft 30 
is unrotatably but axially movably mounted in the 60 
worm wheel 29 by a key 31 fitted into a key way 32 of 
the screw shaft 30 and is attached, at one end thereof, to 
the level 33. The first, second pressure adjusting mecha- 
nisms and the 41, 42 and 43 are operated by means of a 
manual handle based on skill of an operator. Thus, the 65 
prior art pressure and adjusting mechanisms have the 
disadvantages that skill of the operator is required for 
the operation and it is impossible to maintain each of the 



pressures between adjacent ones of the backup roll, the 
applicator roll, the pickup roll and the metering roll and 
the pickup roll at predetermined pressure values. Fur- 
thermore, the known pressure and adjusting mecha- 
nisms have such inconveniences that it is extremely 
difficult to operate them at higher speed and make them 
larger in size. Meanwhile; the known pressure adjusting 
mechanisms have been disadvantageous in that it is 
impossible to cope with minute changes in each pres- 
sure and the clearance due to rotation, swell, etc. of 
each roll* Moreover, the prior art pressure adjusting 
mechanisms have such a disadvantage that, in case each 
of the first, second and third tables are driven by a 
hydraulic motor or a DC motor through the worm 
gearing having a considerable play, it is impossible to 
accurately control each of contact pressures between 
adjacent ones of the rolls in forward and reverse rota- 
tions of the worm gearing. In addition, the known pres- 
sure adjusting mechanisms have such an inconvenience 
that, when a restrictive torque is continuously gener- 
ated in the DC motor, its commutator is heated, thereby 
resulting in seizing thereof. 

SUMMARY OF THE INVENTION 

Accordingly, an essential object of the present inven- 
tion is to provide an improved device for automatically 
controlling coating amount for use in a coating ma- 
chine, in which each of contact pressures between adja- 
cent rolls is detected as a detection signal, by a pressure 
sensor. The sensed pressure of each pair is compared 
with a preset valu^and then, a stepping motor is rotated 
forwardly or reversely through a step angle on the basis 
of a comparison signal which indicates the difference 
between the detection signal detected by the sensor and 
the present value such that each roll is moved toward or 
away from a corresponding neighboring one of the 
rolls. The roll movement is accomplished by a precision 
ball screw upon rotation of the stepping motor, 
whereby contact pressures between adjacent rolls, i.e., 
thickness of a coating film on a workpiece can be ad- 
justed, with substantial elimination of the disadvantages 
inherent in conventional adjusting mechanisms of this 
kind. 

Another important object of the present invention is 
to provide an improved device of the above prescribed 
type which is highly reliable in actual use and can be 
readily incorporated into coating machines and the like 
at low cost 

In accomplishing these and other objects according 
to one preferred embodiment of the present invention, 
there is provided an improved device for automatically 
controlling coating amount for use in a coating machine 
including a backup roll, an applicator roll, a pickup roll 
for picking up paint stored in a pickup pan, a base, a first 
table slidably mounted on said base, and a second table 
slidably mounted on said first table such that said appli- 
cator roll and said pickup roll are, respectively, secured 
to said first table and said second table, said device 
comprising: a first pressure adjusting mechanism for 
adjusting a contact pressure between said backup roll 
and said applicator roll such that said applicator roll is 
brought into pressing contact with said backup roll at a 
first preset value representing a first preset contact 
therebetween; and a second pressure adjusting mecha- 
nism for adjusting contact pressure between said appli- 
cator roll and said pickup roll such that said pickup roll 
is brought into pressing contact with said applicator roll 
at a second preset value representing a second preset 
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contact pressure therebetween; said first pressure ad- 
justing mechanism further comprising: a first sensor for 
detecting a signal representing a contact pressure pro- 
duced between said applicator roll and said backup roll; 
a first stepping motor arranged to be driven for rotation 5 
thereof in accordance with a difference between the 
signal detected by said first sensor and the first preset 
value; and a first precision ball bearing screw members 
for moving said first table relative to said base upon the 
rotation of said first stepping motor such that said appli- 10 
cator roll is moved toward or away from said backup 
roll; said second pressure adjusting mechanism further 
comprising: a second sensor for detecting a signal repre- 
senting a contact pressure produced between said 
pickup roll and said applicator roll; a second stepping 15 
motor arranged to be driven for rotation thereof in 
accordance with a difference between the signal de- 
tected by said second sensor and the second preset 
value; and a second precision ball bearing screw mem- 
ber for moving said second table relative to said first 20 
table upon the rotation of said second stepping motor 
such that said pickup roll is moved toward or away 
from said applicator rolL 

In accordance with the present invention, once the 
contact pressures have been set, it becomes possible to 25 
automatically adjust thickness of the coating film on the 
workpiece accurately by the use of the stepping motors 
and the precision bail bearing screw members both 
capable of performing forward or reverse movement 
through microns even if swell of the rolls takes place, 30 
and to precisely control the thickness of the coating film 
without shocks by varying the step advancing (or re- 
tracting) speed according to the program in case of 
temporary release of a seam of the workpiece to be 
coated. 35 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the present 
invention will become apparent from the following 
description taken in conjunction with the preferred 40 
embodiment thereof with reference to the accompany- 
ing drawings, in which: 

FIG. 1 is a front elevational view of a prior art coat- 
ing machine (already referred to); 

FIG. 2 is a partially sectional view of a pressure ad- 45 
justing mechanism employed in the prior art coating 
machine of FIG. 1 (already referred to); 

FIG. 3 is a front elevational view of a coating ma- 
chine in which a device for automatically controlling 
coating amount according to the present invention is 50 
incorporated; 

FIG. 4 is a schematic view of the coating machine of 
FIG. 3; 

FIG. 5 is a control circuit diagram of the device of 
FIG 3; and 55 

FIG. 6 is a view similar to FIG. 4, particularly show- 
ing a modification thereof. 

Before the description of the present invention pro- 
ceeds, it is to be noted that like parts are designated by 
like reference numerals throughout several views of the 60 
accompanying drawings. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring now to the drawings, there is shown in 65 
FIGS. 3 and 4, a coating machine S in which a device K 
for automatically controlling coating amount according 
to the present invention is incorporated. The coating 



machine S generally includes a backup roll 51, an appli- 
cator roll 52 made of elastic material such as rubber, a 
pickup roll 55 for picking up paint stored in a pickup 
pan 57, a metering roll 58, a base 53, a first table 54 
slidably mounted on the base 53, a second table 56 slid- 
ably mounted on the first table 54, and a third table 59 
slidably mounted on the second table 56 such that the 
applicator roll 52, the pickup roll 55 and the metering 
roll 58 are, respectively, secured to the first table 54, the 
second table 56 and the third table 59, with a sheet-like 
workpiece 60 subjected to coating being passed be- 
tween the backup roll 51 and the applicator roll 52. It is 
to be noted that such an arrangement of the coating 
machine S is already known and each of the backup roll 

51, the applicator roll 52, the pickup roll 55 and the 
metering roll 58 is driven by a hydraulic motor or a DC 
(or AQ motor (not shown). 

Meanwhile, the device K of the present invention 
includes a first pressure adjusting mechanism 61 for 
adjusting a contact pressure between the backup roll 51 
and the applicator roll 52, a second pressure adjusting 
mechanism 65 for adjusting contact pressure between 
the applicator roll 52 and the pickup roll 55 and a con- 
trol board to be described later. The first clearance 
pressure mechanism 61 is arranged to move the first 
table 54 relative to the base 53 such that the applicator 
roll 52 is brought into pressing contact with the backup 
roll 51 Likewise, the second pressure adjusting mecha- 
nism 65 is arranged to move the second table 56 relative 
to the first table 54 such that the pickup roll 55 is 
brought into pressing contact with the applicator roll 

52, More specifically, the first pressure adjusting mech- 
anism 61 includes a stepping motor 62, a sensor 63 and 
a precision ball bearing screw member 64. The sensor 63 
may be of any known contact pressure type. The step- 
ping motor 62 and the contact pressure sensor 63 cou- 
pled to the stepping motor 62 are mounted on the base 

53, while the precision ball bearing screw member 64 is 
mounted on the first table 54 so as to be coupled to the 
stepping motor 62 through the sensor 63. It is so ar- 
ranged that the first table 54 is moved relative to the 
base 53 by the precision ball screw member 64 upon 
rotation of the stepping motor 62 such that the applica- 
tor roll 52 is moved toward or away from the backup 
roll 51. The sensor 63 and the precision ball bearing 
screw member 64 are operatively associated with the 
control board and can be exchanged, in position, with 
each other as shown in FIGS. 4 and 6. In the same 
manner as the first pressure adjusting mechanism 61, the 
second pressure adjusting mechanism 65 includes a 
stepping motor 62', a contact pressure 63' and a preci- 
sion ball bearing screw member 64'. The stepping motor 
62' and the sensor 63' coupled to the stepping motor 62' 
are mounted on the first table 54, while the precision 
ball bearing screw member 64' is mounted on the sec- 
ond table 56 so as to be coupled to the stepping motor 
62' through the sensor 63'. It is so arranged that the 
second table 56 is moved relative to the first table 54 by 
the precision ball screw 64' upon rotation of the step- 
ping motor 62' such that the pickup roll 55 is moved 
toward or away from the applicator roll 52. The sensor 
63' and the precision ball bearing screw member 64' are 
operatively associated with the control board and can 
be exchanged, in position, with each other as shown in 
FIGS. 4 and 6. 

The device K further includes a third pressure adjust- 
ing mechanism 76 for adjusting a third pressure between 
the pickup roll 55 and the metering roll 58. The third 
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pressure adjusting mechanism 76 is arranged to move contact pressure. Consequently, the backup roll 51 and 
the third table 59 relative to the second table 56 such the applicator roll 52 are maintained at the preset 
that the metering roll 58 is brought into a pressure rela- contact pressure therebetween, 
tive the pickup roll 55. The third pressure adjusting Furthermore, if a change in a roll diameter due to 
mechanism 76 includes a stepping motor 66, a precision 5 replacement of the applicator roll 52, etc. causes differ- 
ball bearing screw member 67 and a sensor 68, for in- ence in the amount of movement between the tables, the 
stance, a roll clearance sensor. The stepping motor 66 pressure between the rolls, when the sensor 63 detects 
and the sensor 68 composed of, for example, a pulse the given contact pressure, is automatically memorized 
encoder coupled to the stepping motor 66 are mounted and is designated as an original point of the pressure, 
on the second table 56, while the precision ball bearing 10 Thus, the relation in respect of coating conditions is 
screw member 67 is mounted on the third table 59 so as always kept if the movement is repeated 
to be coupled to the sensor 68 through the stepping Adjustments between the applicator roll 52 and the 
motor 66. The stepping motor 66 and the sensor 68 can pickup roll 55 and between the pickup roll 55 and the 
be exchanged, in position, with each other as shown in metering roll 58 are performed in the same manner as 
FIGS. 4 and 6, It is so arranged that the third table 59 is 15 described above. 

moved relative to the second table 56 by the precision In the event that the coating operation of the coating 
ball bearing screw member 67 upon the rotation of the machine S is started or stopped by moving the first table 
stepping motor 66 such that the metering roll 58 is 54 or that a seam of the workpiece 60 to be coated is 
moved toward or away from the pickup roll 55. The temporarily advanced or retracted for cleaning, the roll 
clearance between the two controls the coating thick- 20 (contact pressure) between the applicator roll 52 and 
ness being applied to material 60. It is to be noted that the backup roll 51 is adjusted by die first pressure ad- 
the precision ball bearing screw members 64, 64' and 67 justing mechanism 61 by moving the first table 54 at said 
are arranged to directly move, upon rotation thereof, programmed speed. 

the first, second and third tables 54* 56 and 59, respec- The second table 56 and the third table 59 are also 
tively and, for example, NSK precision ball bearing 25 moved in the same manner as the above described first 
screw members (name used in trade and manufactured table 54. 

by Nippon Seiko K.K., Japan) can be employed there- As is clear from the foregoing description, in accor- 
for. dance with the present invention, the contact pressure 

Meanwhile, as shown in FIG. 5, the control board applied from the applicator roll to the backup roll, the 
includes a pair of control circuits C connected to the 30 contact pressure applied from the pickup roll to the 
first pressure adjusting mechanism 61 and the second _ applicator roll and die pressure between metering roll 
pressure adjusting mechanism 65, respectively. Namely, and the pickup roll is detected by the appropriate sen- 
when a preset contact pressure to be applied from the sors. Thereafter, this is compared with the preset value 
applicator roll 52, through the workpiece 60, to the such that the precision ball bearing screw member is 
backup roll 51 has been given to a presetter 69 as a 35 driven through the stepping motor, so that the first table 
preset signal in the first pressure adjusting mechanism and/or the second table is moved relative to the base 
61, a contact pressure applied from the applicator roil and/or the first table, whereby the coating amount on 
52 to the backup roll 51 is detected as a reaction force of the workpiece is automatically controlled precisely, 
elastic material of the applicator roll 52 and thus, a Furthermore, in accordance with the present inven- 
contact pressure between the applicator roll 52 and the 40 tion, since each of the first table and the second table is 
backup roll 51 is detected through the precision ball moved automatically by the use of the stepping motor 
bearing screw member 64 by the sensor 63. This detec- and the precision ball bearing screw both free from 
tion signal of the sensor 63 is transmitted via an ampli- play, it becomes possible to accurately control the 
fier 70 for the sensor 63 so as to be compared with the thickness of the coating film on the workpiece. 
preset signal from the presetter 69 and then, is applied to 45 Although the present invention has been fully de- 
a comparator circuit 72 by way of a preamplifier 71. In scribed by way of example with reference to the accom- 
the case where a difference between the detection signal panning drawings, it is to be noted here that various 
of the sensor 63 and the preset signal from the presetter changes and modifications will be apparent to those 
69 exceeds a predetermined value, a comparator signal skilled in the art Therefore, unless otherwise such 
is delivered from the comparator circuit 72 and then, 50 changes and modifications depart from the scope of the 
the gate circuit 73 is opened, so that a pulse signal is present invention, they should be construed as included 
inputted to a driver unit 75 on the basis of a frequency therein, 
of an oscillator 74 connected to the gate circuit 73, the What is claimed is: 

frequency being varied by a preset program. Thus, the 1. A device for automatically controlling the coating 
stepping motor 62 is rotated forwardly or reversely at a 55 amount of paint deposited on a continuous strip moving 
given programmed speed through a predetermined between a pair of circular rolls in a coating machine 
angle by a power signal from the drive unit 75. Upon including at least three tandemly located circular roils 
the rotation of the stepping motor 62, the first table 54 that are in continuous adjustable contact with the next 
is moved relative to the base 53 by the precision ball adjacent roll in the tandem sequence, said rolls includ- 
bearing screw member 64 such that the applicator roll 60 ing a circular backup roll and a circular applicator roll 
52 is moved toward or away from the backup roll 51. of an elastic material with a strip to be coated moveable 
Subsequently, a signal indicating a change in contact therebetween, a circular pickup roll in contact with said 
pressure between the backup roll 51 and the applicator elastic applicator roll for picking up paint stored in a 
roll 52 due to movement of the applicator roll 52 pickup pan, and a circular metering roll in contact with 
toward or away from the backup roll 51 is again fed 65 the circular pickup roil, a fixed base, a first table slidably 
back to the control circuit C such that the applicator mounted on said base, and a second table slidably 
roll 52 is brought into pressing contact with the backup mounted on saidfirst table such that said circular apph- 
roll 51 automatically at a preset value based on the cator roll and said circular pickup roll are, respectively, 
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slidably secured to said first and said second table for a 
continuous and automatically adjustable pressure 
contact between all of said circular rolls, said device 
comprising: 

a present pressure control program for automatically 5 
and continuously controlling the pressure adjust- 
ment between adjacent individual ones of said 
above-claimed circular rolls to lie within an equi- 
librium condition within a predetermined range of 
pressure; 10 

means for emitting a first preset signal indicative of a 
desired preset contact pressure range between said 
circular backup roll and said circular elastic appli- 
cator roll while said strip to be coated is moved 
therebetween; 15 

a first pressure adjusting mechanism coupled between 
said fixed base and said first table for continuously 
and automatically adjusting the contact pressure 
applied from said applicator roll through said 
backup roll such that said applicator roll is slidably 20 
brought into pressing elastic contact with said 
backup roll at a pressure lying within said predeter- 
mined equilibrium pressure range; 

means for emitting a second preset signal indicative of 
a range of desired preset contact pressure between 25 
said applicator roll and said pickup roll; 

a second pressure adjusting mechanism carried by 
said first table and coupled between said first and 
second tables for continuously and automatically 
adjusting the pressure between said applicator roll 30 
and said pickup roll such that said pickup roll is 
slidably brottght in pressing contact with said ap- 
plicator roll at a pressure lying within said second 
pressure range therebetween; 

said first pressure adjusting mechanism further com- 35 
prising; 

a first sensor in combination with a first precision ball 
bearing screw member for detecting a first signal 
representing a contact pressure reaction force of 
said elastic applicator roll material produced be- 40 
tween said applicator roll and said backup roll; 

a first comparator circuit means for generating and 
storing said first detected signal, and means associ- 
ated with said first comparator circuit for emitting 
a first difference signal indicative of the difference, 45 
if any, between said first preset value range and 
said first sensor's detected signal value; 

a first stepping motor arranged to be intermittently 
driven through step angle rotation thereof by said 
first difference signal when said first sensed signal 50 
is outside said predetermined range and in accor- 
dance with said preset, pressure control program; 

said first precision ball bearing screw member being 
further adapted for moving said first table relative 
to said base upon the intermittent rotation of said 55 
first stepping motor such that said applicator roll is 
slideably moved by steps toward or away from said 
backup roll at a speed controlled by said preset 
pressure control program until said desired and 
controlled preset pressure is achieved within said 60 
predetermined range and the reaction force sensed 
by said first sensor is at a null condition that stops 
further rotation of said first stepping motor; 

said second pressure adjusting mechanism further 
comprising; 65 

a second sensor in combination with a second preci- 
sion ball bearing screw member (detecting a second 
signal representing a contact pressure reaction 



force of said elastic applicator roll material pro- 
duced between said pickup roll and said elastic 
applicator roll; 
a second comparison circuit means for generating and 
storing said second sensor's detected signal, and 
means associated with said second comparator 
circuit for emitting a second difference signal indic- 
ative of the difference, if any, between said second 
preset value range and said second sensor's de- 
tected value; 

a second stepping motor arranged to be intermittently 
driven through step angle rotation thereof in accor- 
dance with said second difference signal when said 
second signal is outside said second predetermined 
range and in accordance with said preset pressure 
control program; and 

said second precision ball bearing screw member 
being further adapted for moving said second table 
relative to said first table upon the intermittent 
rotation of said second stepping motor such that 
said pickup roll is slidably moved by steps toward 
or away from said applicator roll at a speed con- 
trolled by said preset pressure control program 

* until said second desired and controlled preset 
pressure is achieved and said reaction force sensed 
by said second sensor is at a null condition that 
stops further rotation of said second stepping mo- 
tor. 

2. A device as claimed in claim 1, further including a 
third table slidably mounted on said second table such 
that said metering roll is secured to said third table. 

3^A device as claimed in cfaim 1, wherein each of 
said first pressure adjusting mechanism and said second 
pressure adjusting mechanism further comprises a p re- 
setter for defining each of the first preset contact pres- 
sure and the second preset contact pressure, and 
wherein said first and second comparators include a 
series connected circuit having a coincidence gate and a 
driver unit, together with an oscillator adapted to feed 
driving pulses through said gate and driver unit to said 
stepping motor circuit when said gate circuit is in an 
enabled condition. 

4. A device for automatically controlling coating 
amount for use in a coating machine including a circular 
backup roll mounted for rotation on a backup axle, and 
an elastic circular applicator roll mounted for rotation 
on an applicator axle, a circular pickup roll mounted for 
rotation on a pickup axle for picking up paint stored in 
a pickup pan, a base, a first table slidably mounted to 
move said applicator roll and its axle on said base, and 
a second table slidably mounted on said first table to 
move said pick up roll and its axle along with said sec- 
ond table such that said elastic applicator roll and said 
pickup roll are, respectively, secured to and move with 
said first table and with said second table, respectively, 
said device comprising: 
a first contact adjusting mechanism for automatically 
and continuously adjusting a contact pressure be- 
tween said backup roll and said elastic applicator 
roll by moving the first table, the applicator roll 
and its axle such that said elastic applicator roll is 
automatically brought into pressing contact with 
said backup roll at a first preset value representing 
a first preset contact pressure therebetween; and 
a second contact adjusting and continuously mecha- 
nism moveable both on said first contact adjusting 
mechanism and also automatically adjustable inde- 
pendently from said first adjusting mechanism, for 
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automatically adjusting a contact pressure between 
said elastic applicator roll and said pickup roll by 
moving the pickup roll and its axle such that said 
pickup roll is brought into pressing contact with 
said applicator roll at a second preset value repre- 5 
senting a second preset contact pressure until said 
elastic applicator roll is in a continuous equilibrium 
state between said backup and said elastic pickup 
rolls in the presence of swells in said rolls or a seam 
in said workpiece being coated while said auto- 10 
matic adjustment is taking place. 

5. A device in accordance with claim 4 wherein said 
first contact adjusting mechanism further comprises: 

a first sensor for detecting a firstsignal representing a 
contact pressure produced between said elastic 
applicator roll and said backup roll; and 

a first stepping motor arranged to be driven for rota- 
tion in accordance with said difference signal be- 
tween the first signal detected by said first sensor 2Q 
and the first preset value* 

6. A device in accordance with claim 5 and further 
comprising: 

a first precision ball screw for moving said first table 
relative to said base upon the rotation of said first 25 
stepping motor such that said elastic applicator roll 
is moved toward or away from said backup roll. 

7. A device in accordance with claim 6 wherein said 
second contact adjusting mechanism further comprises: 

a second sensor for detecting a second signal repre- 30 
senting a contact pressure produced between said 
pickup roll and said elastic applicator rolls; and 

a second stepping motor arranged to be driven for 
rotation in accordance with said difference signal 
between the second signal detected by said second 35 
sensor and the second preset value. 

8. A device in accordance with claim 7 and further 
comprising: 

a second precision ball bearing screw member for 
moving said second table relative to said first table 40 
upon the rotation of said second stepping motor 
such that said pickup roll is moved toward or away 
from said elastic applicator rolL 

9. A device as claimed in claim 4 and further includ- 
ing: « 

a metering roll; and 

a third table slidably mounted on said second table 
such that said metering roll is secured to said third 
table and is adjustable toward or away from said ^ 
pickup roll. 

10. A device as claimed in claim 9, and further com- 
prising a third pressure adjusting mechanism, said third 
pressure adjusting mechanism comprising: 

a third sensor for detecting a signal representing 55 
contact pressure produced between said metering 
roll and said pickup roll; and 

a third stepping motor arranged to be driven for 
rotation thereof in accordance with a difference 
between the signal detected by said third sensor so 
and the third preset value. 

11. A device in accordance with claim 10 and further 
comprising: 

a third precision ball bearing screw member for mov- 
ing said third table relative to said second table 65 
upon the rotation of said third stepping motor such 
that said metering roll is moved toward or away 
from said pickup roll. 




,515 

10 

12. A device as claimed in claim 11 wherein each of 
said first and second pressure adjusting mechanisms 
each further comprises: 

a presetter for defining each of the first preset contact 
pressure and the second preset contact pressure; 
and 

wherein said first and second comparators each in- 
clude a series-connected circuit having a coinci- 
dence gate and a driver unit, with an oscillator 
adapted to feed driving pulses through said coinci- 
dence gate and the driver unit to each of said step- 
ping motor circuits when said coincidence gate 
circuit is in an enabled condition. 

13. In a control device for automatically controlling 
the amount of paint applied to an elongated sheet hav- 
ing a backup roll supporting the sheet which contains an 
enlarged seam therein, an applicator roll for applying 
the paint, a pickup roll for picking up the paint stored in 
a pickup pan, a support base, a first table slidably 
mounted on said base, and a second table slidably 
mounted on said first table such that said applicator roll 
and said pickup roll are, respectively, secured to said 
first table and said second table, the improvement com- 
prising: 

an elasticized coating on said applicator roll with said 
elasticized applicator roll being positioned in tan- 
dem with said other rolls and located between said 
pickup and said backup rolls; 

a first contact adjusting mechanism for adjusting a 
contact pressure between said backup roll and said 
elasticized applicator roll such that said applicator 
roll is brought into pressing contact with said 
backup roll at a first preset value representing a 
first preset contact pressure therebetween; 

a second contact adjusting mechanism for adjusting a 
contact pressure between said elasticized applica- 
tor roll land said pickup roll such that said pickup 
roll is brought into pressing contact with said appli- 
cator roll at a second preset value representing a 
second preset contact pressure therebetween; 

means for storing and generating electrical signals 
representative of said first and second preset 
contact pressure values; 

said first contact adjusting mechanism further con- 
sisting of a first sensor means for producing a first 
signal representing the actual contact pressure be- 
tween said elasticized applicator roll and said 
backup roll, and a first stepping motor arranged to 
be electrically driven for rotation thereof in accor- 
dance with -a difference signal between the actual 
contact pressure signal detected by said first sensor 
and the first preset value; 

a first precision member for automatically moving 
both said first table and said second contact adjust- 
ing mechanism relative to said base in response to 
said first difference signal by rotation of said first 
stepping motor such that said elasticized applicator 
roll is moved toward or away from said backup 
roll; 

said second contact adjusting mechanism further 
consisting of; 

a second sensor means for producing a second signal 
representing a contact pressure produced between 
said pickup roll and said elasticized applicator roll; 

a second stepping motor arranged to be electrically 
driven for rotation thereof in accordance with a 
difference between the second signal detected by 
said second sensor and the second preset value; and 
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a second precision member for automatically moving 
said second table relative to said first table upon the 
rotation of said second stepping motor such that 
said pickup roll is moved toward or away from said 
elasticized applicator roll, said adjustments of the 
respective first and second contact adjusting mech- 
anisms independently and automatically being im- 
plemented continuously to place all of said tandem 



12 

rolls in an equilibrium state that assures a constant 
amount of paint being applied to the sheet in the 
presence of said seam in another sheet, which seam 
disrupts the pressure between said tandem rolls 
were it not for the continuous adjustment of said 
first and second contact adjustment mechanisms. 
***** 
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[57] ABSTRACT 

An addition to a multi-color lithographic offset printing 
press comprising a self-contained coating unit moveable 
into and out of operative relationship with the last stage 
impression cylinder without interrupting or disrupting 
printing taking place in this last stage. The coating unit 
includes a special blanket cylinder, a transfer roller and 
doctor or metering means to control the amount of 
coating material on the transfer roller. Inclined tracks 
are provided to guide the coating unit into and out of 
operative relationship with the impression roller of the 
last printing stage. 

17 Claims, 3 Drawing Sheets 




U.S. Patent Jun.19,1990 sheet 3 of 3 4,934,305 



BLANKET . T 
ONCGATlNGf 
CYL.40 



70MTR.80 




48 N 52 



FIG.4 



4,934,305 

1 2 

coating mpanq iiHKtph the blanket roll of the last unit of 

RETRACTABLE COATER ASSEMBLY the press, and this last unit cannot be used for color 

INCLUDING A COATING BLANKET CYLINDER application means when it is used for coating. For exam- 
ple in a four color press, utilizing the coating apparatus 

BACKGROUND OF THE INVENTION 5 of the '414 patent would then permit only three colors 

This invention relates to coating printed sheets. It to be printed in in-line, single pass operation, 

more particularly refers to a process and apparatus for Bird U.S. Pat No. 4,796*556 discloses an offset lhho- 

coating sheets which have been printed on offset print- graphic apparatus with a plate cylinder and a blanket 

ing equipment cylinder, and an in line coater to apply liquid coatings 

In many applications it is desirable to apply a spot or 10 either in a pattern or over the entire workpiece. The 

overall coating to a printed sheet For example, a UV apparatus has a carriage which moves the coater be- 

curable or water-soluble polymer finish may be applied tween a first position operative association with the 

to a workpiece printed by offset lithography. The coat- plate cylinder of the lithographic press unit (see full line 

ing on the sheet i» quickly dried while the surface of the of unit 72 in FIG- 1) and a second position in operative 

ink is still tacky. Tnis coating avoids the need for pow- 15 association with the blanket cylinder of the lithographic 

der driers sprayed between sheets to present offsetting press unit (see broken line of unit 72 in FIG. 1). In the 

of oxidation-dried inks that are alow to dry. These coat- first position the coater applies spot coating, and in the 

ings are also useful for providing a glossy finish that second position the coater applies coating over the 

improves the rub-resistance of the workpiece and im- entire sheet 

proves its overall appearance and feel Finally, adhesive 20 Satterwhite U.S. Fat No. 4,308,796 discloses appara- 
coatings may be applied to printed packaging; for exam- tus for Spring an offset lithographic press to flexo 
ple, heat-set adhesrves may be applied to enable attach- graphic operations, the flexographic operation being 
ment of a feature such as clear plastic bubble of a pack- „ either for coating or printing. Coating is achieved by 
age used to display the product It is said that UHravio- applying a photosensitive plate to the lithographic bian- 
let cured and^ aqueous overprint coatings are, by some 25 ^ ^ 0 f ^ c off^ prcss . a transfer roll supplies coat- 
measurements, /the fastest growing segments of the ing to the plate. Inking is achieved in a like manner but 
printing industry. with a flexographic plate having raised image areas. 

Application of coatings to a workpiece is made diffi- Makosch U.S. Pat No. 4,397,237 discloses a pivoting 

cult by various .requirements. Forexample, the coating systcm ( «b» m FIG. 2). 

should be uniform and its thickness should be con- 30 ^ ^ ^ discloses a sheet 

trolled, ^reoever, the aqueous coating should he ap- ^ which moves mto Engagement with various cyl- 

plied quickly, before its vehicle evaporates causing it to 7* ™ ~™ ; ddrv^ arelJ 

^W>^£^^^ Knodel et aL U.I^No. 3,916,824 discloses a coat- 

^lme- with the press thatpnnts the workpiece to take mg assembly which includes a fountain roll, a metering 
full advantage of the fast drying capability of coatings 35 m « ; wmwuiuuun 4 . u ATu? 

and generally to simplify^manu^e of printed roU an applicator roll for coating band of ribbon 
«)atedworkpieces. material. The coaler is horizontally displaceabie on an 

Butler U.S. Pat No. 4,270,483 discloses an in line au f^ T f ?^- XT A „. m AA neuL ~. . 
coating apparatus for attachment to a conventional Jah * U ; S * *«■ Nos - anojl 706,60 1 disclose 

offset Uthographic printing press.' The apparatus in- 40 separate duplex coatmg units disposed dowiistteamofa 
eludes a set of rollers O-e. pick-up roller 14 andapplica- P™*»S P?* 8 - The jmits permit coating of selected 
tion roller 16) to deliver coatmg material from a reser- portions of the workpiece using a relief plate or permit 
voir IB to a standard press mrit blanket roll 108. A me- blanket coating. 

tering rod 40 meters the amount of coatmg transferred Switall U.S. Pat No. 4,617,865 discloses a coater that 
to application roller 1& 45 can be pivoted into and out of position in contact with 

An in line coater sold by Norton Burdett Co. of ^ blanket cylinder of the press unit; the coater being 
Nashua, N.H. has a single roller driven directly by a retractable with the same limits as that of the Di Rico 
D.C. motor. The roller is a gravure cylinder that trans- device, Le M the coating and printing functions cannot be 
fers coating to a standard press unit blanket cylinder. performed simultaneously. 

The coater is attached to a pivoting arm, and the unit 50 Jirousek U.S. Pat No. 2,320,523 discloses a self-ad- 
can be pivoted away from the press unit when the justing dampening roll. 

coater is not in use. Edwards U.S. Pat No. 4,222,325 discloses a retract- 

Another in line coater. sold by IVT Colordry, Inc. of able dampening and inking unit 
Fairfield, ComL, applies coating from a reservoir pan to Egnaczak U.S. Pat 3,800,743 discloses a coater for a 
a standard press unit blanket cylinder using a pick-up 55 photoelectrophoretic process. 

roller that delivers a coating supply to an applicator DeLigt U.S. Pat No. 3,397,675 discloses a coating or 
roller, the applicator roller applies the coating to the printing station having its applicator and transfer rolls 
blanket cylinder of a press unit attached to pivotally mounted supporting frames. 

Kumpf U.S. Pat No. 3,768,438 discloses a coater in Some commercial presses, such as Heidelberg GTO 
which a fountain roller dips into a coating reservoir and 60 and MO include an extra blanket cylinder e.g., for n urn- 
transfers liquid coatmg material to a feed roller. The bering, printing extra colors, perforating, center slitting, 
feed roller in turn transfers coating material to a coating etc. This added cylinder is a fixed part of the press, and 
roller that coats a sheet fed between the coating roller does not retract with associated equipment for number- 
and a format roller. ing or imprinting. 

Di Rico U.S. Pat No. 4,685,414 discloses a process 65 crrMMAWV of tttf TNVFNTTTON 

and apparatus for use in combination with an existing SUMMARY OF THE INVENTION 

press unit wherein the coating means is retractable, to This invention generally features apparatus that oper- 
be used or not as the printer requires. In this device, the ates on line with a sheet-fed lithographic printing press 
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unit to apply a liquid coating to a sheet workpiece. The fer (delivery) cylinder (e.g. an engraved or smooth 
apparatus includes a liquid coating supply means, a cylinder) in operative contact with the coating blanket 
special coating blanket cylinder (in addition to the blan- cylinder, as well as a metering means (an elongated 
ket cylinder of the press unit), and means for metering blade or a metering roll) for metering the amount of 
and transfering coating material operatively connected 5 coating carried on the transfer cylinder. The coating 
to the coating blanket cylinder and to the liquid coating assembly is mounted on an inclined support attached to 
supply means, for controlling the amount of coating the press frames of the delivery section of the press, 
supplied onto the coating blanket cylinder from the Coating is circulated by recirculation means. Coating is 
supply means. Structural members integrate the means supplied between the transfer means and the metering 
for metering and transfering coating and the coating 10 means, flows longitudinally along the length of the 
blanket cylinder into an independent, cooperatively transfer and metering means and cascades at the ends 
operating, coating assembly. The apparatus also in- thereof to a drip pan positioned below the metering 
eludes a means for positively driving die coating blan- means. A drip pan outiet is in operative association with 
ket cylinder in association with the press unit impres- the recirculation means, and the coating supply means 
sion cylinder and mounts for guiding movement of the 15 communicates with the recirculation m^a, to supply 
coating assembly between an operative position, in recirculated coating to the transfer and metering means, 
which the coating blanket cylinder is operatively en- The coating blanket mounted on the blanket cylinder 
gaged with the press unit impression cylinder, and an and the press unit impression cylinder have substantially 
off imprint (or ofT-mipression) position, in which the the same effective operating diameter. The apparatus 
coating blanket cylinder and drive is slightly separated 20 includes means to control pressure or width of the nip 
from the impression cylinder (Le M separated sufficiently between the transfer cylinder and the coating blanket 
to prevent contact). In the operative position the coat- cylinder. The apparatus also includes means to control 
ing blanket cylinder can be accurately adjusted relative the actuation, adjustment and speed of the transfer cyl- 
to the impression cylinder. Moreover, the coating as- inder relative to the blanket cylinder. A gear 8 adapted 
sembly can be actuated so the coating blanket cylinder 25 to positively, drivingly, couple the coating blanket cyl- 
is slightly separated from the impression cylinder. Such inder to the impression cylinder when the assembly is in 
adjustment and actuation are achieved without a the first (operating) position The apparatus also in- 
change in the coating blanket cylinder position relative eludes means for adjusting the coating blanket cylinder 
to the coating metering and transfer means. relative to the press unit impression cylinder while the 
The system is especially adaptable to press types such 30 two cylinders remain drivingly engaged. An adjustable 
as the Heidelberg Speedmaster line of presses, where stop controls the nip between the coating blanket cylin- 
there is access on the impression cylinder of the last *der and the impression cylinder, without changing the 
press unit, between the press blanket cylinder and the relationship between the coating blanket cylinder and 
sheet transfer cylinder of the delivery, to add a blanket the liquid coating metering and transfer means. The 
cylinder for coating. The coating blanket cylinder is 35 coating blanket cylinder can be lightweight (aluminum) 
adapted to provide a coating surface, which preferably with means enabling lateral and/or circumferential reg- 
is the same basic diameter as the standard printing blan- ister adjustment relative to the adjacent press impres- 
ket cylinder. By "adapted to provide a coating surface", sion cylinder. 

we mean that the coating blanket cylinder can receive a This invention thus provides a direct coating system 

standard resilient blanket, or it can receive a relatively 40 for a sheet fed printing press, preferably a multi-color 

hard or resilient relief plate. Alternatively, the cylinder press, and enables in line printing and coating at the 

could have a surface with permanent relief. For spot- same time on a single press unit, thus maintaining the 

coating, the coating blanket cylinder carries a photo- printing capability of the printing press unit When a 

polymer relief plate. This cylinder is also preferably press unit (preferably the final press unit) is retrofitted 

equipped for circumferential and lateral (side) register 45 with the retractable coating assembly of this invention, 

to enable accurate positioning of the plate. Fin register an existing impression cylinder in the press unit acts as 

may also be supplied for pre-positioning of the plate a common impression cylinder, so that ink is first ap- 

relative to the positions of upstream printing plates. phed to a sheet being fed on the impression cylinder and 

Pin-register may be supplied in lieu o& or, in conjunc- a coating is applied directly to the sheet over the last ink 

tion with circumferential and side register means. The 50 application. After this dual sequential application of ink 

photopolymer plate may be installed in the same blanket and coating onto a sheet on the same impression cylin- 

reels or clamps as provided for the blanket, or, may be der, the coating can be suitably dried by air, infra red 

attached to the cylinder, independent of the blanket heat, ultra violet radiation or any other means adapted 

clamping provisions. to quickly dry the coating. 

The coating blanket cylinder continuously delivers a 55 This apparatus is capable of delivering a metered 
smooth, uniform metered amount of liquid coating ma- amount of mating through a special blanket roll to a 
terial to one position ofa sheet workpiece carriedonthe sheet carried by the last impression cylinder in a print- 
press unit impression cylinder, while at the same time, ing press substantially without interrupting or changing 
printing is immediately being applied by the press unit the printing process. It allows spot coating or overall 
blanket cylinder, prior to coating, to a different position 60 coating as may be desired by the printer. It operates 
of the sheet workpiece. without the use of bulky complex metering systems, yet 

Preferred embodiments of the invention are charac- the apparatus is versatile in that the printer can bring the 

terized as follows. The mounts guide the coating assem- coater in line or not, as he desires, without changing or 

bly to move to a fully retracted position in which the interfering with an existing printing operation. Adjust- 

assembly and particularly the coating blanket cylinder 65 ment of the coating blanket cylinder and entire assem- 

are completely disengaged from the press unit impres- bly is made relative* to the impression cylinder to com- 

sion cylinder at a remote location from the press unit pensate for various sheet thicknesses to be printed. The 

cylinders. The coating transfer means comprises a trans- assembly is furthermore actuatable while still drivingly 
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engageable with the impression cylinder, to on off posi- deliver a predetermined quantity of liquid coating, suc- 
tioning of the cylinder when operating in the first posi- stantially evenly along the surface of the transfer roller 
tj 0IU 10. This metering assembly 14 includes a rotatably 

The entire apparatus is farther retractable to the sec- mounted journal 20 which is generally parallel to the 
ond position by a simple retraction device, such as a 5 axis of the metering roller 10, Mounted substantially 
linear-actuator, winch, hydraulic cylinder or the like centrally about the journal 20 is a housing 22 from 
(not shown), op an inclined plane (the same plane as for which a blade clamp 24 extends. A doctor blade 26 is 
movement for adjustment and actuation), to provide positioned in the blade clamp 24 and is angularly posi- 
access to: (1) the coating blanket cylinder for changing tioned against the metering roller 10. The doctor blade 
blankets, packing, clean up, maintenance, etc.; (2) the 10 26 is suitably made of blue spring steel, suitably about 
standard printing blanket cylinder, (3) the impression ten thousandths of an inch thick, and suitably extends 
cylinder; and (4) the sheet delivery area, beneath the out of the clamp 24 about one-half inch. The angular 
coating apparatus, housing the conventional Infra red position of the blade 26 may be about 40° to a tangent to 
or UV drying unit In this second retractable position, the transfer rojler surface. It has been found to be useful 
the apparatus may be used as a seat by the operator, as 15 to force the doctor blade 26 against the transfer roller 10 
desired, for standard printing press unit operation. with a pressure of about one-half to one pound per 

A gear cover is provided about the blanket cylinder linear inch. The transfer roll (with the metering device) 
gear and is 4^g™** to resiliently sealingly engage the is mounted at each end thereof in a common frame 16 
gear cover of the printing unit to which the coating which is in turn rotatably supported in a coater assem- 
apparatus is installed. When the coating unit is re- 20 bly housing 46. Frame 16 is pivotally rotated, or other- 
tracted, a cover is supplied to seal the cutout in the press wise moved, by cylinder 57, not shown, to adjustably 
gear cover. Therefore the integrity of the ofl bath is engage transfer roll 10 to a kghtweight (e.g , aluminum) 
maintain^ within the press gear cover in both operat- coating blanket cylinder 40 for proper coating applica- 
ing and retracted positions of the apparatus. don. Movement of frame 16 does not affect pressure 

A specific sequence of actuation of the transfer roll 25 between roller 10 and blade 26. Likewise, movement of 
relative to the coating blanket cylinder, and actuation of housing 46 does not affect the pressure setting, or the 
the coating blanket cylinder (and, therefore, of the en- relative positions, of transfer roll 10 and coating blanket 
tire assembly) relative to the impression cylinder for cylinder 40. Adjustable stop 18 is provided to set a light 
proper coating operation, is specifically discussed later 'Toss" pressure between roller 10 and cylinder 40. 
herein. This apparatus is well adapted to be built into a 30 A drip pan 28 having an outlet is provided, and is 
new printing press or to be retrofited into existing positioned below the transfer roller 10 and the metering 
equipment * assembly 14. The pressure exerted by the doctor blade* 

Other feathers and advantages of the invention will 26 against the metering roller 10 can be adjusted by 
be apparent from the following description of the pre- means of two adjustment screws 27 which extend to 
ferred embodiment. 35 corresponding adjustment brackets 29 clamped on the 

axle 20. It is preferred that the adjustment screws are 

BRIEF DESCRIPTION OF THE DRAWINGS attached to the brackets off center with respect to the 

FIG. 1 is a side view of the coating apparatus includ- axis of the axle 20 so that the rotation of these adjust- 
ing a fting mffifnfttift view of a printing press with which ment screws will pivot the axle 20 whereby changing 
it is operatively associated. In this FIG. the cylinders of 40 the pressure of the doctor blade 26 on the roller 10. A 
the coating assembly are shown in solid in their coating cover may be provided over the coating 12 and roller 
operating position and in phantom in their retracted 10. 

position. The coating apparatus is shown in section. A coating blanket cylinder 40 is provided in opera- 

FIG. 1A is a side view of stop on the coating appara- tive, takeoff contact with the transfer roller 10. The 
tus of FIG. 1. 45 blanket roller has its own journals rotatably mounted, 

FIG. 2 is a diagrammatic side view of a set of coating suitably in needle bearings, and supportingly attached 
application rollers showing details of controls for posi- to the same housing 46 as supports the common frame 
uvely, drivingly, linking these rollers to a printing sys- 16 for the transfer roller and metering assembly. This 
tem . and housing 46 is slidably mounted on rails 48 which, in a 

FIG. 3 is ritnii^ to FIG. 2 showing a schematic view 50 preferred embodiment of this invention, are inclined so 
of controls for the coating apparatus hereof for adjust- as to easily move the coating assembly into and out of 
ment, actuation and retraction of the coating assembly the line as well as provide a guide for adjustment and 
relative to the press, actuation and adjustment of the actuation of the coating blanket cylinder (and entire 
transfer roll relative to the coating blanket cylinder and unit) relative to the impression cylinder of the press, 
the metering means relative to the transfer roll 55 Specifically, the housing 46 is mounted on bearing 

FIG. 4 is a cross-sectional view taken along lines 4 — 4 blocks 50 that are in turn slidably mounted on the two 
from FIG. 1. parallel rails 4& The rails 48 are mounted on rail sup- 

ports 52 which are adapted to be directly connected to 
SPECIFIC EMBODIMENTS OF THE ^ e press ^ 

INVENTION Hydraulic cylinders 58 each with an adjustable clevis 

This invention will be described with reference to the 62 are mounted on opposite sides of the housing 46 to 
drawing in which like parts have been given like refer- provide proper actuation and a "kiss" pressure contact 
ence characters. between the coating blanket on the special blanket cyl- 

Referring now to FIGS, land 4, the coating appara- inder 40 and the sheet on press impression cylinder 66. 
tus assembly of this invention comprises a transfer roller 65 Suitably a latch 60 is provided to insure positive posi- 
10, journalled for rotation, onto which is fed coating tioning and lock up of the entire coating assembly with 
material 12, and a metering assembly 14 which is suit- relation to the printing unit, i.c, the coating blanket 
ably adjustably mounted relative to the transfer roll to cylinder 40 with the impression roller 66. 
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Double adjusting screws 30 and 32 are supported by A uniform amount of liquid coating is continuously 

support 36 attached to housing 46. Screw 30 bears transferred to the blanket roller 40 at the nip between 

against stop block 38, attached to the press frame. the blanket roller 40 and the transfer roller 10. The 

Screw 32 is locked by nut 34. Rotation of screw 30 blanket roller 40 in turn delivers that coating to the 

provides for paper pressure adjustment and thickness 5 workpiece as the workpiece travels through the nip 

changes in sheet stock, while setting screw 32 provides between the blanket roller 40 and the impression roller 

a safety such that gears mounted on the coating blanket 66. Changing the speed of roller 10 results in a change 

cylinder and press impression cylinder, cannot be of coat weight added to the sheet 

meshed beyond a preset point while in the coating mode When the coater is not in use, latch pin 60 is released, 

of operation. Once nut 34 is tightened, the nut is fixed 10 and a motorized drive moves the coating unit back 

(as if it were welded or pinned) for a specific screw 32 along the rails 48 away from the printing rollers, 

setting. Clearance "Sc" in FIG. 1 depends on the thick- More specifically, when using an acrylic water based 

ness of the sheet, S r which is generally between 0.000 to coating, a suitable transfer roller may be a quadrangular 

0.030 inches. As shown in FIG. 1, clevis 62 is adjusted cell cylinder, having about 140 lines/inch, each square 

such that a clearance exists within cylinder 58, between 15 inch of cells carry 15 cubic billion microns of coating. A 

the piston and cylinder wall. The piston serves as an suitably engraved roller is sold by Pararco Roller Co. of 

"OFF** stop for the coating assembly when the asscm- Dallas, Tex. (Exact roll cell nomenclature is: 140 Roto- 

bly is actuated. A separation will therefore exist be- flo/138 for an optimum roll surface structure.) An 

tween the blanket and sheet when in the "OFF" impres- acrylic water-based coating having about 45% solids 

sion position. For a theoretical 0.000 sheet thickness, S c 20 can be applied to achieve an optimum dry coat weight 

should be set for 0.060 inches approximately. of s 0.4-0.6 pounds per 1000 square feet, using a roll 

A gear-motor 80, which may be hydraulic or electric, speed of 1:1 with that of coating blanket roll 40. 

is suitably provided to drive the transfer roll 10. Suit- Referring now to FIG. 2, there is shown a portion of 

able motorized means is provided to retract the coating a coating apparatus assembly including transfer roller 

assembly into and out of operative relation with the 25 10, coating material 12 fed from a supply thereof 13 and 

impression roller 66, up and down the rails 48. metered onto the roller by means of a doctor blade 

The coating assembly is shown in cooperative rela- assembly 14, including a drip pan 28. The transfer roller 

tionship with a conventional series of printing rollers. 10 is suitably driven by direct drive gear motor 80 

The coating blanket on blanket cylinder 40 is in light whose speed is controlled by a controller 82 responding 

"kiss" contact with the sheet on impression cylinder 66, 30 to sensor 84 which senses the speed of the coating blan- 

the sheet* on the impression cylinder being also in ket cylinder 40. Controller 82 is adjusted to provide a 

contact with a printing blanket on blanket cylinder 70;* preset surface speed rafio, 1:1 or less, between roller 10 

impression cylinder 66 thereby serves as a dual impres- and cylinder 40, the slowest surface being that of roller 

sion cylinder, first for printing and next for coating. The 10. Impression cylinder 66 includes a sheet gripper 95. 

sheet work piece is shown at 72. 35 The coating blanket on blanket cylinder 40, and associ- 

The coater is first locked into operation on the press ated drive gear 40\ preferably have the same operative 

unit by lowering it along the rails 48 toward the press diameter as the impression cylinder 66 and press gear 

unit and engaging clevis 62 to lug 61 mounted on the 66\ Gear 40' is directly driven by press gear 66' of 

press through releasable latch pin 60. In operation, gear- cylinder 66 so as to insure a positive drive relation there 

motor 80 mounted on housing 46 rotates the roller 10 as 40 between. In FIG. 2, no worksheet is shown in this figure 

coating fluid is pumped under pressure from a fluid for clarity. Index marks are placed on adjacent gears to 

reservoir (not shown) to an inlet opening in the doctor insure proper register of adjacent cylinders. The gear 

blade assembly. From there, coating spreads over the pitch line separation "P.L.S." is approximately equal to 

surface of roller 10 and is distributed by the doctor the sheet thickness "ShtThk.", S h shown on cylinder 

blade 26. A continuous flow of coating is maintained 45 66. D40K a broken line corresponding to the outer diam- 

over the surface of the roller 10 and excess coating is eter of the blanket on cylinder 40, and the pitch line of 

recovered through a drip pan 28, with an outlet for gear 40' and Dm is a broken line corresponding to the 

recycling. In this way, sufficient flow is maintained to outer diameter of impression cylinder 66 and the pitch 

provide a flooded nip of coating between roller 10 and line of gear 66'. R401S equal to R^and thus Dwand D<56 

blade 26 and to provide uniformity of coating along the 50 are equal 

rollers' length. The amount of coating carried by the Referring now to FIG. 3 which is similar to FIG. 2, 

metering roller 10 can be adjusted somewhat by turning there is shown the same three rollers, the transfer roller 

screws 27 to adjust the pressure between doctor blade 10, the coating blanket cylinder 40 and the dual, com- 

26 (or a metering roller) and the transfer roller 10, as mon, impression roller 66. The transfer roller 10 and the 

described above. Hydraulic cylinders 58 serve to pull 55 coating blanket roil 40 are shown commonly mounted 

the entire unit against the press with a force that can be in assembly 46 via bearing blocks 50, on inclined rails 

adjusted by adjusting the pressure in the cylinders 58. 48. There is shown in this figure a first cylinder 57 with 

Screw 30 adjusts "ON" pressure between the coating stop 18 which adjusts the pressure in the nip 90 between 

blanket on blanket cylinder 40 and a sheet carried on the transfer roller 10 and the coating blanket on blanket 

impression cylinder 66. Cylinders 58 further serve to 60 cylinder 40. A second cylinder 58 and screw 30 are 

separate the coating blanket cylinder from the impres- provided to control the spacing in the nip 94 between 

sion cylinder while gears mounted on the adjacent cyl- the coating blanket on the blanket cylinder 40 and the 

inders still remain in mesh. Separation or clearance "Sc" dual impression cylinder 66 to accomodate a particular 

in FIG. 1 is about 0.060 to 0.030 inches to provide an sheet thickness. The last color printing blanket roll 70 is 

"OFF" condition of the coater assembly to stop appli- 65 not shown for clarity. Frame 16 pivots at P in FIG. 3. 

cation of coating. As the blanket cylinder 40 rotates in FIG. 4 is a sectional view taken along lines 4—4 of 

direction R, coating is applied to the just printed sheet FIG. 1 showing relationship or roll lengths to each 

Transfer roller 10 rotates as shown by direction R\ other, a cover A' about the coating blanket cylinder 
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drive gear, lateral and circumferential register provi- rated from said sheet workpiece on said press unit 

sions for the coating blanket cylinder, B' and C respec- impression cylinder, said coating assembly includ- 

tively and other component parts shown in FIG. 1. ing said means for metering and transferring coat- 

As best shown in FIG. 4, housing 46 is offset to the ing material, remaining intact during movement of 

inside of the press frame in the area of the bearings for 5 said coating assembly; 

coating cylinder 40, and therefore clears the press frame whereby in said operative position, said coating sur- 
in this area. The remainder of the housing may lie along face continuously delivers a smooth, uniform, me- 

the inclined surface of the frame; that is, directly above tered amount of said liquid coating material to said 

the frame* This offsetting of housing 46 prevents having sheet workpiece on said impression cylinder at said 

to alter (cut away) a portion of the press frame adjacent 10 second location on said impression cylinder while 
the bearing. printing is being applied by said press unit blanket 

For sequencing of rolls for proper coating operation, to said sheet workpiece at said first location on said 

the following procedure is followed: impression cylinder. 

"ON** 1. Transfer roll actuates to coating blanket 2, The apparatus of claim 1 wherein said means for 
cylinder upon actuation of press blanket cylinder of 15 metering and transferring coating comprises a transfer 
last printing unit. cylinder in operative contact with said coating surface 

2. Coating blanket cylinder actuates to sheet on press on said coating blanket cylinder and means for metering 
impression cylinder upon one full revolution of the amount of coating carried on said transfer cylinder, 
press. 3. The apparatus claimed in claim 2 wherein said 

"OFF* 1. Transfer roll separates from coating blan- 20 means for metering is a doctor means comprising an 
ket cylinder upon actuation of blanket cylinder of elongated blade edge positioned against said transfer 
proceeding press unit cylinder. 
2. Coating blanket cylinder separates from the sheet 4. The apparatus claimed in claim 1 wherein said 
on the press impression cylinder upon actuation of coating assembly is mounted on an inclined support 
the press blanket cylinder of the last printing unit 23 5. The apparatus claimed in claim 1 further including 
OTHER EMBODIMENTS a drip pan positioned below said metering and transfer. 

\jxiuu\ izrai>KjLJvyir,x* xo ring means comprising an outlet and recirculation 

Other embodiments are within the following claims. means in operative association with said outlet said 
For example, other doctor blade arrangements may be liquid coating supply means communicating with said 
used to doctor the coating from the transfer roller 10, 30 recirculation means to deliver recirculated, liquid coat- 
such as a system utilizing a reverse angle blade or hav- ing material to said means for metering and transfering. 
ing dual blades and having a coating inlet between (he 6. The apparatus claimed in claim V wherein said 
two blades. A roll, or roller means, may also replace the coating surface on said coating blanket cylinder and 
doctor blade arrangement Other types of engraved or said impression cylinder have substantially the same 
smooth surfaced cylinders may be used* Other types of 35 effective operating diameter. 

presses may be used in conjunction with the coater, but 7. The apparatus claimed in claim 2 including means 
offset lithographic sheet feeding presses are preferred. to control the nip betwen said transfer cylinder and said 
I claim: coating surface on said coating blanket cylinder. 

1. An apparatus for applying a liquid coating to a 8. The apparatus claimed in claim 1 including a gear 
sheet workpiece, said apparatus being adapted for oper- 40 adapted to positively couple said coating blanket cylin- 
ation on line with a unit of a sheet-fed lithographic der to said impression cylinder when said coating as- 
printing press, said press unit comprising a press unit sembly is in said first operating position, 
blanket on a press unit blanket cylinder engageable at a 9. The apparatus of claim 1 further comprising means 
first printing location on a sheet workpiece on a press for adjusting the coating blanket cylinder relative to the 
unit impression cylinder; said apparatus comprising; 45 impression cylinder, while the coating blanket cylinder 
a liquid coating supply means; ^remains drivingly engaged with the impression cylin- 

a coating blanket cylinder adapted to provide a coat- der. 

ing surface; 10. The apparatus of claim 9 comprising an adjustable 

a means for metering and transferring liquid coating stop to control the nip between the coating surface on 
material operatively connected to said coating stir- 50 said coating blanket cylinder and the workpiece sheet 
face on said coating blanket cylinder and to said on said impression cylinder, without changing the coat- 
liquid coating supply means, for applying a con- ing blanket cylinder relationship to the liquid coating 
trolled amount of coating on said coating surface of metering and transfer means. 

said coating blanket cylinder; 11 The apparatus of claim 1 wherein the coating 

structural members integrating said means for meter- 55 blanket cylinder is a lightweight cylinder, 
ing and tiansferring coating material and said coat- 12. The apparatus of claim 1 wherein said coating 
ing blanket cylinder into an independent, coopera- blanket cylinder further comprises means for cixcumfer- 
tively operating, coating assembly; ential register with the adjacent press impression cylin- 

means for positively driving said coating blanket der. 
cylinder in association with said press unit impres- 60 13. Apparatus of claim 12 wherein the coating blan- 
sion cylinder; and ket cylinder further has means enabling lateral register 

mounts for guiding movement of said coating assem- adjustment relative to the adjacent press impression 
bly between an operative position in which said cylinder. 

coating surface on said coating blanket cylinder is 14. Apparatus according to claim 13 wherein said 
operatively engaged with a second location on said 65 coating blanket cylinder is adapted to receive a photo- 
sheet on said press unit impression cylinder and an polymer plate and wherein said means for metering and 
off imprint position in which said coating surface transfering coating comprises a transfer cylinder, the 
on said coating blanket cylinder is slightly sepa- surface of which is a transfer surface, said transfer sur- 



11 

face ami the surface of said photopolymer plate being 

J„L A ^f rtnS J aCC ° rding to daim 1 therein said 
assembly to move to a fully- 
«tocted positon m which said coating assembly and 
coatmg blanket cylinder are completely disengaged 
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SStEfffc impression « a remote 

location from the press unit cylinders. 

16. Apparatus according to claim 1 wherein 
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[57] ABSTRACT 

Coating apparatus for applying continuous or spot coat- 
ings to an image printed surface includes a plate cylin- 
der; a blanket cylinder for transferring a coating mate- 
rial from the plate cylinder to the copies; a blanket 
coating roller for transferring a continuous layer of 
coating material to the blanket cylinder; a plate coating 
roller for selectively applying spot coating material to 
the plate cylinder, a first retractor for moving the blan- 
ket coating roller laterally into and out of transferring 
engagement with the blanket cylinder; and a second ' 
retractor for moving the plate coating roller into and 
out of transferring engagement with the plate cylinder. 

14 Claims, 3 Drawing Sheets 
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Modern high speed printing presses are dangerous to 
TWO HEADED COATER work around in ordinary circumstances, and are partic- 

ularly dangerous when operating at full speed. It would 

This invention relates in general to coating apparatus be virtually impossible to clean the prior an coaters 
for printing presses, and more particularly to a dual 5 such as the coater shown in the Jahn patent while the 
headed coater adapted to provide overall or spot coat- press is operating, and especially difficult for example to 
ing on a printed sheet or web as a final or near final step clean the blanket coater while printing spot coatings on 
in the printing process. * subsequent job. 

The advantages of coating printed sheets are well Accordingly, it is an object of this invention to pro- 
known, and much effort has been expended in provid- 10 vide coating apparatus for applying continuous or spot 
ing satisfactory apparatus for carrying out the coating coatings to an image printed surface comprising: a plate 
process. Among the many patents relating to coating cylinder; a blanket cylinder for transferring a , coating 
apparatus are U.S. Pat. Nos. 4,615,293, 4,569,306, material from the plate cylinder to the copies; a blanket 
4,685,414, 4,446.814, 4,421,027, 4,399,767, 4,397,237, coating roller for transferring a continuous layer of 
4,308,796, 4.270,483, and 3,931,791. 15 coating material to the blanket cylinder; a plate coating 

For flexibility and to reduce costs, printing presses *>' selectively applying spot coating material to 

are often assembled from a plurality of substantially £e [P^ cylinder; ; first ^tractmg means for moving the 
identical printing units, the number of units used being h }™ k « «*ing roller laterally into and out of transfer- 
determined by the number of colors to be printed. Each _ ra * engagement with the blanket cylinder; and second 
printing unit applies a different color ink to the sheet or 20 fating me *? "oving the plate coating roller 
web to form the printed image. It is advantageous, to ««? out of transferring engagement with the plate 
reduce costs, and maintain flexibility in adapting the ^VLtheroy 

press to Afferent jobs, ^V^c^M^m^m apparatus of the t^^scribed and further mSuV 

may be selectively engaged with the plate or blanket J or oth ^ means resp onsive to the rota- 

cylinders of an existing printing unit to carry out the d £ rf „ d bhmket ^ m for ^ 

coating operation and disengaged so that the printing signals proportional to the press speed and con- 

unit can be used for its normaljpurpose or allowed to *£ m J^ r e£onsive t0 & t ^ signa3s for control- 
idle when coating is not required. M thc spced of thc pIate ^ b]anJcet rollcrs . 

Among the patents mentioned above, Jahn U.S. Pat. M h nnnoihcT objcct of thig invention to provide drive 
No. 4,615,293 shows a medium applicator for a printing means for thc plale and blanket coating rol]crs , ^ 
machine. The medium applicator (coater) is disposed ^dependent controllers for each of the drive means 
downstream of the printing units of the machine, and permitting the relative speeds of the plate and blanket 
includes two applicator rollers, one contacting the rolr coating T0 \\ m and plate and blanket cylinders respec- 
ler that would function as the plate roller in a conven- 35 tiveIv> t0 ^ cont j nuous i y controlled to adjust the shear 
tional printing unit and the other contacting the blanket. at the nip between the rollers and the cylinders at van- 
cylinder. The coating rollers are disposed on the up- ous press for enhancing the coating operation, 
stream side of the plale and blanket cylinders respec- \ t ^ st j]j another object of this invention to provide a 
lively of the coating assembly. retracting assembly for moving one of the plate and 

Although the coating apparatus described in the Jahn 40 blanket coating rollers horizontally into and out of en- 
patent is theoretically capable of carrying out the spot gagement with one of the plate and blanket cylinders, 
and blanket coating operations as described, in practice, ^ f or ]jf tmg t h e coating roller assembly away from 
the arrangement shown in the Jahn patent is impracti- lnc cylinder for easy access during cleaning, 
cal, and would be of little use in a large scale printing i t \ % st jn another object of this invention to provide 
application. 45 means for translating the other coating roller into and 

Printers can produce high volumes of printed mate* 0 ut of engagement with the other cylinder, the out of 
rial rapidly through the use of modem printing presses. engagement position adapted to permit cleaning of the 
The presses are extremely expensive, and the amount of roller and associated apparatus, 
time required to reconfigure the press from one job to It is a still further object of this invention to provide 
another is non-productive, and costly. Accordingly, 30 control means responsive to sensing tachometers or 
there is a need for presses and associated coating appa- other means providing signals proportioned to press 
ratus that minimize the time required to clean up from speed coupled to the plate and blanket cylinders for 
one run, and set up and commence the next run. Al- controlling the rotation of the coating rollers and asso- 
though versatile coaters that can apply spot and blanket dated pick up and metering rollers for controlling the 
coatings are desirable, ordinarily only one coater at a 53 amount of coating material applied to the printed page, 
time is actually in operation. Where consecutive jobs It is a still further object of this invention to provide 
require the same sort of coating, particularly blanket control means for incrementally adjusting the relative 
coating, it may not be necessary to clean up the coater speed of the pickup, metering, and coating rollers rela- 
between jobs. However, the coating lacquers cannot be bve to the speed of the plate and blanket cylinders, 
allowed to dry on the rollers, and therefore, especially 60 It is a feature of this invention that coating rollers can 
when switching from blanket to spot coating or vice- be employed, because of the placement thereof on op- 
versa, or if there is a wait between jobs, it is necessary posite sides of the press unit, that are larger in diameter 
to clean up the coaters after each job is completed. In than those utilized in prior art coaters. The use of large 
addition, cleanup is necessary when switching between diameter coating rollers reduces the speed of rotation of 
different coating compositions, such as aqueous and u-v 65 the rollers, and thereby the tendency of the rollers to 
coatings. Such coatings are incompatible, and the coat- sling coating material off the surface by centrifugal 
ers must be cleaned between applications of such differ- force. This is especially advantageous in pattern or 
ent coatings. spotting coating operations, where the surface speeds of 
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the applicator roller and plate cylinder must be the Turning now to the spot coater assembly of the in- 
same. The use of larger rollers reduces the centrifugal vention, the assembly 30 includes a coating roller 32, a/ 
force produced at the surface of the applicator roller, pick up roller 34, and a metering roller 36, aD journalled 
thus greatly reducing the slinging or misting of coating in a conventional fashion in a laterally translatable 
material, when the present invention is employed. 5 frame 38 as will be more fully described in connection 
Slinging or misting of coating material greatly increases with FIG. 2. 

the difficulty of cleanup after a coating operation. Referring to FIG. 2, pickup roller 34 is adapted to be 

While the novel aspects of the invention are set forth at least partially immersed in a container 31 of coating 

with particularity in the appended claims, the invention "material, such as lacquer 33. The container is omitted 

itself, together with further objects and advantages 10 from FIG. 1 of the drawing, so as not to obscure the 

thereof, may be more readily understood by reference remaining elements. Pick up roller 34 routes counter 

to the following detailed description of the invention, clockwise, and metering roller 36, by virtue of the spac- 

taken in conjunction with the accompanying drawings. ing at the nip and the relative speed thereof with respect 

, „ ^ to the pickup roller, controls the amount of coating 

BRIEF DESCRIPTION OF THE DRAWING , 5 matcriaJ transferrcd l0 thc ^ ng nite 32 f rom pickup 

FIG. 1 is a side elevation of a two headed coater in roller 3i4. Spot coating assembly 30 is shown in its re- 
accordance with this invention; tracted position in FIG. 1. In this position the assembly 

FIG. 2 is an enlarged segmental side elevation of the is accessible for cleaning, even while the press is run- 
plate coating assembly of the two headed coater of ning. To this end, a work space is provided adjacent to 
FIG. 1; and 20 the coating assembly on a platform 40. on which an 

FIG.' 3 is a' segmental side elevation of the blanket operator may stand, to gain access to the spot coating 
coating assembly of the two headed coater of FIG. 1. assembly' for service and cleaning. 

Referring now to FIG. 1, a simplified view of a print- Referring now to FIG. 2, the spot coater 30 is shown 
ing unit, preferably the last unit, of a multi-stage offset in itsJoperating position with coating roller 32 engaging 
printing press is illustrated with the coating apparatus of 25 plate cylinder 12. Each of the rollers 32, 34, and 36 of 
the invention operatively associated therewith. The the spot coating assembly 30 is driven by a separate 
coating apparatus of this, invention is specially adapted hydraulic motor 42, 44 and 46 respectively. Conven- 
to allow it to be retrofitted to a variety of printing units, tional hydraulic lines 48 convey pressurized hydraulic 
either during manufacture, or after a press has been fluid from a pump and controller valves to the motors 
installed in a print shop. The damping and inking sys- 30 and provide for a return to the pump (not shown). The 
terns employed in a conventional printing unit are not control valves are connected to controller 20. A speed 
shown. They may be omitted if the coating unit is de- sensor is provided on each of hydraulic motors 42, 44 
signed solely for coating, removed, or simply disen- and 46. The speed sensors are connected to controller 
gaged or not used in a printing unit retrofitted for coat- 20 via sensing lines 50, 52 and 54. Controller 20 prefac- 
ing in accordance with this invention. The unique con- 35 bly includes conventional displays such as digital for the 
struction of thc two headed coater of this invention press speed 60, metering roller speed 62, pickup roller 
permits the coating rollers to be moved into contact speed 64, and plate coating roller speed 66. The speed of 
with the plate cylinder and blanket cylinder of the con* each of the metering, pickup and coating rollers is ad- 
verted printing unit, and to be withdrawn to accessible justable by means of controls 68, 70 and 72 respectively 
positions for cleaning when not in use. 40 that are coupled to the controller valves. In addition, 

Printing unit 10 includes a plate cylinder 12 and a controller 20 is responsive to the press speed as sensed 
counter rotating blanket cylinder 14. As used herein, by tachometer 22 for correspondingly increasing or 
plate and blanket cylinder refer to the assemblies includ- decreasing the speeds of the motors driving pickup, 
ing plates and blankets, and associated clamps and the metering and coating rollers, so as to maintain synchro- 
like, that are disposed in recesses 13 and 15 shown schc- 45 nization with the press. It will be understood that so- 
matically in the drawing for simplicity. Blanket cylinder chronization does not necessarily mean that all of the 
14 contacts an impression cylinder 16 under some pres- rollers are driven in such a manner as to provide zero 
sure and the printed sheet is normally passed through slip (relative speed) at the nips, but rather that the de- 
the nip between the blanket and the impression cylin- sired conditions, which may include relative shear at 
ders in a manner well understood by those skilled in the 50 thc nips, are maintained as the press speed is increased, 
art. Conventional drive means, including cylinder gear In accordance with a presently preferred embodiment 
wheels, a main driver motor and associated controls, of the invention, the relative speeds of the rollers are set 
not shown, synchronize the rotation of the plate cylin- while the press is running at a low speed, and the con- 
der, blanket cylinder, and impression cylinder, with the txoller 20 adjusts the speeds of the motors driving the 
rest of the press. 55 pickup, metering and coating rollers, to maintain the 

A controller 20 continuously monitors the press same relative speed as the press speed increases. By 
speed through the use of a speed sensor, such as ta- adjusting controls 68, 70 and 72, the relative speeds may 
chometer 22, which may be an optical encoder having a be fine tuned at any press speed 
wheel 24 arranged to bear against thc plate cylinder (or As shown in FIG. 2, pickup roller 34 and metering 
the blanket cylinder if it is more accessible) for provid- 60 roller 36 are driven directly by hydraulic motors 44 and 
ing a continuous speed signal to controller 20. As used 46 respectively, while coating roller 32 is driven indi- 
herein, the term tachometer is intended to encompass rectly by the motor via gear wheels 79, 80, and 81, 
any device that provides a signal from which the rela- Those skilled in the art will recognize that the precise 
tive speed of the press may be determined. Many manner in which the rollers are driven may be changed 
presses incorporate such devices internally, and the 65 to accommodate different arrangements, the particular 
outputs from internal tachometers of whatever sort are arrangement shown in FIG. 2 therefore representing 
often suitable as speed signals for the coaters of the only an example of a presently preferred embodiment of 
present invention. the invention. 
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Frame 3S of spot coating assembly 30 is laterally While the invention has been described in connection 

translatable on horizontally disposed traverse rod 86 with a presently preferred embodiment thereof, those 

rigidly mounted in a support 89. which is attached to skilled in the art will recognize that certain modifica- 

coating unit 10. Frame 38 is attached to bearing blocks tions and changes may be made therein without depart- 

92 and 94. that slidably engage rod 86, Linear hydraulic 5 j n g from the true spirit and scope of the invention, 

actuator 96 is attached to bracket 97 of frame 38 at one which accordingly is intended to be defined solely by 

end, and to support 89 at the other, for laterally translat- the appended claims. 

ing coating assembly 30 into and out of engagement what is claimed is: 

with plate cylinder 12 as illustrated in FIGS. 1 and 2 i, Coating apparatus for applying continuous or spot 

respectively. 10 coatings to a plate cylinder and a blanket cylinder of a 

While plate coating assembly 30 is supported on a printing press in which the plate cylinder is disposed 

cantilevered arm of support 89 in accordance with a generally above the blanket cylinder and arranged so 

presently preferred embodiment of this invention, other that c j tner of a plate coater and a blanket coater can be 

functionally equivalent arrangements might be useful serviced while the other coater is operating; 

on printing stages having different configurations from 15 t retractable blanket coater disposed on one side of 

the ones shown. the plate and blanket cylinders for transferring a 

Referring now to FIGS. 1 and 3. the blanket coating of ^fog material to the blanket cylinder; 
assembly 100 of the invention is shown. Like the spot a rc tractable plate coater disposed on a side of the 
coating assembly, blanket coating assembly 100 includes ]atfi ^ Wanket cylinders opposite the blanket 
a pickup roller 104 extending into a tray 105 adapted to 20 CQaX \ng roller for applying coating material to said 
contain a supply of coating liquid, such as lacquer or the cylinder- 
like. Pickup roller 104 rotates clockwise and transfers rctracling mcans for moving said blan- 
the coating liquid onto blanket coating ro Her 106 in an ^ „ opcrat i ng position in contact- 
amount determined by metering roller 108 The piCKUp, blanket cylinder and a service position 
metering and blanket rollers are tovabyW^ 25 ™J™l ci bJanket cyIindcr; ^ 

motors HO 112 and 114 P** racans for ™™* 

v,a gear wheels m like manner to the « cwrtwtf between an operating position in contact 

ready described. The motors are supped ^with pi^ur- £ * n ^ 

ized hydraulic fluid through lines 116 in he manner ^ conUct with the plate cylinder; and 

T^^^MI^Mk signals representing the and blanket coaters is operating and the other is out 

? «f thVrollers * of contact, the out of contact coater may be ser- 

TKS Al^^l* « carried by bearing 35 viced without interfering with the operadon of the 
blocks 120 and 122 slidably mounted on traverse rod operating one of the plate and W^.^ 

124 f which is rigidly attached to cantilever arm 130 of 2. The coating apparatus of claim 1 m which the plate 
carriage 132. Linear hydraulic actuator 133 has one end coater comprises a plate coating roller and in whicfc ithe 
136 coupled to a bracket 138, which is attached to blan- blanket coater comprises a blanket coating roller and a 
ket coating assembly 100 by bolls 141, or in other con- 40 plate coater motor for routing said plate coating roller; 
veniem fashion. Operation of actuator 134 translates ft blanket coater motor for rotating the blanket coating 
plate coating assembly 100 into and out of engagement roller; and also comprising 

with blanket cylinder 14. Carriage 132 is attached to $pce d sensor means for providing a press speed signal; 
lifting cable 134, which extends up track 140 to conven- M d 

tional lifting means (not shown) to permit blanket coat- 45 control means responsive to the press speed signal for 
ing assembly 100 to be raised to the position shown in controlling the speed of the plate coater motor and 

phantom in FIG. 1, for cleaning or other servicing. ^ blanket coater motor. 

Conventional means, such as a linear hydraulic actuator 3 coating apparatus of claim 2 wherein sid speed 
attached to cable 134, are employed to pull carriage 132 wnsor means comprises tachometer means coupled to 
to the raised position. It will be appreciated by refer- 50 onc of ^ plate cylinder and the blanket cylinder, 
ence to FIG. 3, that it is necessary to laterally translate 4 coating apparatus of claim 2 further compris- 
assembly 100 to the left before raising the carriage, in ^ pickup roDer for transferring a coating liquid to 
order that blanket coating roller 106 will clear the pe- ^ platc coating roller and a metering roller for con- 
riphery of plate cylinder 12, as the carriage is raised. trolling the amount of coating liquid transferred to the 

When the carriage is raised, space is created on pfct- 53 coating roller, 
form 150 for an operator to service blanket coating 5 -r^ coating apparatus of claim 4 further compns- 

assembly 100. ing motor means for rotating the pickup roller and the 

It will be understood that a second controller unit * . 

similar to controller 20 is provided for controlling the ^ apparatus of claim 5 wherein said 

rotation of pickup roller 104, metering rpUej rlOt and 60 J^™^ t0 & ^tor mcans for vary- 

coating roller 106. This controller »^*^ £ *g *e speed of the pickup roller and the metering 

drawings, because the connections thereto would ob- ™ J^L^ to £ * spced ngn*l. 

gear 152 in conventional fuhion. the blanket coating roller. 
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[57] ABSTRACT 

A coating apparatus for use in "a sheet-fed, offset rotary 
printing press to selectively apply a protective and/or 
decorative coating to the wet ink surface of freshly 
printed sheets and including a coating unit having a 
pick-up roller for supplying aqueous coating material 
from a reservoir to the surface of a delivery cylinder 
mounted on a press delivery drive shaft, the delivery 
cylinder performing the dual function of a coating ap- 
plicator roDer and a delivery cylinder during coating 
, operations. 

22 Claims, 5 Drawing Sheets 
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' rniTTKr ipDiDiTirc ct^r ™ disclosed in U.S. application Scr. No. 07/630,308 filed 

J^™™ S F0R SHEET - raD . Dec. 18, 1990 entitled Vacuum Transfer Apparatus for 

OFFSET ROTARY PRINTING PRESSES Sheet-Fed Printing Presses now U.S Pat No 

BACKGROUMn OP tot TKTVFxrn^M < 5 127,329. That application, the disclosure of which is 

BACKGROUND OF THE INVENTION 5 also incorporated herein by reference, discloses an ap- 
This invention relates to sheet-fed, offset rotary print- paratus which can be employed to draw the imprinted 
ing presses, and more particularly, to a new and im- side of a freshly printed sheet into engagement with 
proved apparatus for the in-line application- of protec- rollers which support the sheet on the unprinted side 
tive and decorative coatings to the printed surface of during transfer or delivery of the sheet from the impres- 
freshly printed sheets. 10 s j on cylinder after printing so that the wet ink on the 

Conventional sheet-fed, offset rotary printing presses freshly printed sheet does not come in contact with 
typically include one or more printing stations through other apparatus in the press. The vacuum transfer appa- 
which individual sheets are fed and printed with wet ratus disclosed in that application can be used as an 
ink. After final printing, the sheets are fed by a delivery alternative to the net type cylinder system disclosed in 
conveyor system to the delivery end of the press where 15 thc aforementioned DeMoore patent, or when used in a 

^tlS^^f 16 ? ^ ** ^ In V" 1 "*** P ress ' *s * supplement to that system, the 

V V u^ ?u c ' f^V 0 ^ P ress such vacuum transfer apparatus being primarily intended for 

Jfaddberg Speedmaster line of presses the delivery use when only one-sided sheef printing is being per' 

chains are driven in precisely timed relation to The im- L'v.^ P T ^ * V™*?™ deco- 

pression cylinder by gripper chain sprocket wheels 25 ™^ 

laterally spaced between a delivery drive shaft mounted T P ™ ted S *f CtS ' Such m ^ m formcd of a 

on opposite sides of the press frame, the delivery drive ' ^J*™ 1 * or water-soluble resm applied as a liquid 
shaft being mechanically coupled by gears for synchro- f t\° n 0r emulsion bv 40 applicator roller over the 
nous rotation with the impression cylinder. freshly printed sheets to protect the ink and improve the 

Since the inks used, with offset type .printing presses 30 api**"™* of the sheets. Use of such coatings is partic- 
typicaliy remain wet and tacky for some time after iy d ^ siraWe Wnen decorative or protective finishes 

printing, special precautions must be taken to insure that ?" rcc l uire d such as in the production of posters, record 
the wet inked surface of the freshly printed sheets are jackets, brochures, magazines, folding cartons and the 
not marked or .smeared as the sheets are transferred f^' In cas f s WDere a coating is to be applied, the coat- 
from one printing station to another, and through the 35 ™& operation is carried out after the final ink printing 
delivery system to the sheet delivery stacker. One sys- ^ Performed, most desirably by an in-line coating 
tem for insuring that the freshly printed sheets are not application, rather than as- a separate step after the 
marked or smeared during transfer is the transfer or printed sheets have been delivered to the sheet delivery 
delivery cylinder system marketed by Printing Re- stacker. 

search, Inc., of Dallas, Texas under its registered trade- 40 Various suggestions have been made for applying the 
mark "SUPER BLUE" That system, which is made and coating as an in-line press operation by using the final 
sold under license, is made in accordance with and printing station of the press as the coating application 
operates as described in U.S.; Pat/ No. 4,402,267, issued ' station. For example, in U.S. PaL Nos. 4,270,483, 
Sep. 6, 1983 to Howard W. DeMoore, the disclosure of 4,685,414, and 4,779,557 there are disclosed coating 
which is incorporated herein by this reference. In that 45 apparatus which can be moved into position to allow 
system, marking and marring of freshly printed sheets is toe blanket cylinder of the last printing station of a press 
prevented by employing transfer or delivery cylinders t0 be used to apply a coating material to the sheets. In 
provid ed with a coating of friction reducing material U.S. Pat. No. 4,796,556 there is disclosed. a coating 
. such as PTFE (Teflon) over which are loosely mounted apparatus which can be selectively moved between the 
fabric covers, referred to in thc trade as "nets", and 50 blanket cylinder or the plate cylinder of the last printing 
which support the wet ink side of the freshly printed - station of the press so that that station can be used as a 
sheets as they are pulled from the impression cylinder. coating station for the press. However, when coating 
Typically, in a multi-color press employing the apparatus of these types are .used, the last printing sta- 
"SUPER BLUE" cylinder system, each transfer cylin- . tion can not be used to apply ink to the sheets, but rajher 
der for conveying the freshly printed sheets from one 55 can only be used for the coating operation. Thus, with 
printing station to the next is supplied with a "SUPER these types of in-line press coating apparatus, the press 
BLUE" transfer cylinder system, and the delivery cyl- loses the capability of printing its full range of colors 
inder for conveying the sheets from the last printing since the last printing station is converted to a coating 
station to the sheet delivery stacker is supplied with a station. 

"SUPER BLUE" delivery cylinder system. As used 60 Suggestions for overcoming the problem of the loss 
-hereinafter, the term "net type cylinder" is intended to of a printing station when coating is desired have also 
. refer to cylinders having fabric nets disposed over the been made, such as that set forth in U.S. Pat. Nos. 
support surface, such as of the general type disclosed in 4,934,305 which discloses a coating apparatus having a 
the aforementioned DeMoore U.S. Pat. No. 4,402,267, separate timed applicator roller positioned to apply the-v 
and exemplified by the "SUPER BLUE" cylinder sys* .65 coating material to the printed sheet while the sheet is 
tem - ' on the last impression cylinder of the press. This is said 

Another system which can be used to prevent mark- to allow the last printing station to be operated simulta- 
ing and smearing of the freshly printed sheets is that neously as both an ink application station and a coating 
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station so that no loss of press printing unit capability 
results. Another approach to providing a coating station 
without loosing the printing capabilities of the last 
printing station is to provide a totally separate coating 
unit down stream of the last printing station so that the 5 
coating is applied to the sheets after final printing and 
before the sheets have reached the sheet delivery 
stacker. Such an approach is suggested in U.S. Pat Nos. 
4,399,767 and 4,706,601. While each of these sugges- 
tions provide coating stations which allow the final 10 
printing station to continue to be used for printing, they 
each suffer from the disadvantages of requiring the 
provision of separately driven coating applicator rollers 
and apparatus which must be precisely timed in relation 
to the movement of the sheet to be coated so as to insure 15 
precise registration between application of the coating 
material and the printed sheet. The provision of sepa- 
rate timed applicator rollers require that the presses be 
modified to provide sufficient space within the presses 
to accommodate the added coating apparatus or to 20 
increase the length of the presses, and require additional 
and complex drive connections with the press drive 
system to achieve the required precise speed correlation 
between the sheets and the applicator rollers. Such 
modifications can be both expensive and cumbersome 25 
to install and maintain. 

Thus, there exists, a need for a new and improved 
in-line apparatus- for use in a sheet-fed, offset rotary 
printing press to selectively apply a protective and/or 
decorative coating to the printed surface of freshly 30- 
printed sheets which allows the final press printing 
station to continue to be used as a printing station, yet, 
which does not require any substantial press modifica- 
tion or the addition of a separate timed applicator roller. 
As will be explained in .more detail hereinafter, the 35 
present invention solves this need in an novel and unob- . 
vious manner. 

SUMMARY OF THE INVENTION 

The present invention provides a new and improved 40 
in-line apparatus for selectively applying a protective 
and/or decorative coating to the surface of freshly 
printed sheets in a sheet-fed, offset rotary printing press 
which is highly reliable and effective in use, yet which 
does not require any expensive or substantial press mod- 45 
ification or result in any impairment of normal press 
operating capability. The present invention enables the 
press to be used to selectively apply the coating material 
to the freshly printed sheets as the sheets are conveyed 
from the impression cylinder of the last printing station 50 
of the press toward the sheet delivery stacker by utiliz- 
ing a delivery cylinder mounted to the existing press 
delivery drive shaft to perform the dual function of a 
coating material applicator roller and a sheet delivery 
cylinder so that no modification of the press is required 55 
to enable the press to be used for either coating or non- 
coating operation, and without impairment of any nor- . 
mal press operations- 
More specifically, the present invention is intended 
for use in a sheet-fed, offset rotary printing press of the 60 
type having at least one printing station which includes 
a blanket cylinder and an impression cylinder disposed 
for printing ink onto sheets passing therebetween, and a 
delivery conveyor system for pulling freshly printed 
sheets off the impression cylinder and transporting the 65 
sheets, toward the press sheet delivery stacker. For use 
of the present invention, the press must include a deliv- 
ery drive' shaft disposed adjacent to and extending par- 



allel with the impression cylinder, and which is driven 
in timed synchronous relation with the impression cyl- 
inder. 

In accordance with the invention, a delivery cylinder 
is mounted to the delivery drive shaft and provided 
with a coating blanket disposed over the peripheral 
outer surface of the cylinder, and adapted to engage and 
support the wet ink side of a freshly printed sheet A 
coating apparatus including a supply of liquid coating 
material and a pick-up roller disposed to receive coating 
material from the supply, is mounted to the press and 
operable to permit the pick-up roller to be moved into 
engagement with the delivery cylinder so that coating 
.material on the pick-up roller is transferred to the coat- 
ing blanket of the delivery cylinder and then to the 
freshly printed sheet. 

Preferably, the coating apparatus is mounted to the 
press downstream of the delivery drive shaft, and in- 
cludes means to selectively move the pick-up roller into 
and out of engagement with the delivery cylinder. 
When the pick-up roller is not in the operable position 
in engagement with the delivery cylinder, the delivery 
cylinder can be used for conventional noncoating sheet 
delivery by removing the coating blanket and (1 prefera- 
. bly, replacing the coating blanket with a fabric net such 
as of the net type cylinder system previously described. 
To convert to a coating, operation, the coating blanket is 
attached to the delivery cylinder and, depending upon 
the thickness of the sheets to be printed, packed with 
suitable packing sheets to increase the effective diame- 
ter of the cylinder so that pressure is applied to the 
freshly printed sheets against the impression cylinder by 
the coating blanket covered delivery cylinder. The 
pick-up roller is then moved to the operative position 
engaged with the delivery cylinder so that as freshly 
printed sheets arc pulled by the delivery conveyor from 
the impression cylinder around the delivery cylinder, 
coating material applied to the delivery cylinder by the 
pick-up roller is transferred to the freshly printed sheets 
in the nip between the delivery cylinder and the impres- 
sion cylinder. 

Since the delivery cylinder is driven by the delivery 
drive shaft in precise timed relation with the impression 
cylinder, exact registration between the application of 
coating material and the printed sheet is assured. Fur- 
ther, since the coating of the freshly printed sheets is 
carried out through use of a delivery cylinder mounted 
to the existing press delivery drive shaft, no substantial 
press modifications are required, and the press can be 
quickly and easily converted between coating and non- 
coating operation with no loss of printing capability of 
the final printing station. 

Many other features and advantages of the present 
invention will become more apparent from the follow- 
ing detailed description take in conjunction with the 
accompanying drawings which disclose, by way of 
example, the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic side elevational view of a sheet- 
fed, offset rotary printing press having a coating appara- 
tus embodying the present invention; 

FIG. 2 is an enlarged fragmentary side elevational 
view taken substantially within the circular area desig- 
nated "2" in FIG. 1 and showing the coating apparatus 
of the present invention during coating operation; 

FIG. 3 is a side elevational view similar to FIG. 2 t but 
showing the coating apparatus in the inoperative posi- 
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tjon with the coating pick-up roller and reservoir re- wheels 52 fixed adjacent the lateral ends of a delivery 
moved, and the blanket covering over the delivery drive shaft 54 which has a mechanically geared cou- 
cylinder replaced with a fabric net for non-coating pling (not shown) through the press drive system to the 
prating; impression cylinder. The delivery drive shaft 54 extends 

FIG. 4 is an enlarged fragmentary perspective view 5 laterally between the sides of the press frame 14 adja- 
showing one side of the coating apparatus mounted in cent the impression cylinder 36 of the last printing sta- 
the press and illustrating the fluid path of coating mate- tion 28, and is disposed to be parallel with the axis of the 
rial from a supply tank to the reservoir of the coating . impression cylinder. In this instance, the delivery cylin- 
un ^ der which is constructed to allow adjustments in 

FIG. 5 is an enlarged fragmentary perspective view 10 diameter by suitable means, is fixedly mounted to the 
illustrating the end mounting of the coating pick-up delivery drive shaft 54 so that the delivery cylinder is 
roller to its support bracket; and . also rotated in precise timed relation to the impression 

FIG. 6 is an enlarged fragmentary sectional view cylinder. " 
taken substantially along the lines 6—6 of FIG. 4. Preferably, each of the transfer cylinders 38 is 

DETAILED DESCRIPTION OF PRESENTLY 15 ^"PP^ ^ anti-marking system such as the afore- 
PREFERRED EMBODIMENT mentioned net type transfer cylinder system or the press 

. 12 can be supplied in the transfer positions with vacuum 

As shown in the exemplary drawings, the present transfer systems of the type disclosed in the above-iden- 
inve'ntion is embodied in a new and improved in-line tified copending U.S. application Ser. No. 07/630,308 
apparatus, herein generally designated 1 10, for selective 20 filed Dec. 18, 1990, although as will become more ap- 
use in applying a protective and/or decorative coating parent hereinafter, the use of such transfer systems is 
to the freshly printed surface of sheets printed in a not required for the present invention and other types of 
sheet-fed, offset rotary printing press, herein generally transfer systems can be used. For reasons that will be- 
designated 12. In this instance, as shown in FIG. 1, the come more apparent hereinafter, for most effective use 
coating apparatus 10 is illustrated as installed in a four 25 .of the present invention, however, the delivery cylinder 
color printing press 12, such as that manufactured by 42 should be of the type which employs the "SUPER 
Heidelberger Druckmaschinen AG of the Federal Re- BLUE" delivery cylinder system, or, as an alternative, 
public of Germany under its designation "Heidelberg should employ in the delivery position, a vacuum trans- 
Speedmaster 102V (40")," and which includes a press fer system such as disclosed in the above-identified 
, frame 14 coupled at one end, herein the right end, with 30 copending U.S. application Ser. No. 07/630,308. 
a sheet feeder 16 from which sheets, herein designated . In this respect, it is important to note that when the 
18, are individually and sequentially fed into the press, ; freshly printed sheets 18 are conveyed away from the 
and at the opposite end, with a sheet delivery stacker 20 impression cylinder 36 of the final printing station 28 by 
in which the finally printed sheets are collected and the gripper 50 carried by the delivery chains 46, the wet 
stacked. Interposed between the sheet feeder 16 and the 35 inked surfaces of the sheets face the delivery drive shaft 
sheet delivery stacker 20 are four substantially identical ' 54 and the sheets must be supported such that the ink is 
sheet printing stations 22, 24, 26 and 28 which can print not marked or smeared as the sheets are transferred, 
different color inks onto the sheets as they are moved Typically, such support is provided by skeleton wheels 
through the press 10. or cylinders mounted to the press delivery drive shaft 

As illustrated, each of the printing stations 22, 24, 26 40 54, or as is now more commonly used, net type delivery 
and 28 is substantially identical and of conventional cylinders such as of the "SUPER BLUE" delivery 
design, herein including a sheet feed cylinder 30, a plate cylinder system type disclosed in the aforementioned 
cylinder 32, a blanket cylinder 34 and an impression DeMoore patent. More recently, vacuum transfer appa- 
cylinder 36, with each of the first three printing stations ratus of the type disclosed in the aforementioned co- 
22, 24, and 26 having a transfer cylinder 38 disposed to 45 pending U.S. application Ser. No. 07/630 r 308 have been 
withdraw the freshly printed sheets from the adjacent used in place of delivery cylinders or skeleton wheels to 
impression cylinder and transfer the freshly printed pull the unprinted side of the sheet away from the deli v- 
sheets to the next printing station via a transfer drum 40. ery drive shaft 54 so that the wet ink surface of the 
The final printing station 28 herein is shown as equipped sheets do not come into contact with any press appara- 
with a delivery cylinder 42 which functions to support 50 tus. It has been found, however, that when a protective 
the printed sheet 18 as it is moved from the final impres- or decorative coating material is applied to the wet ink 
sion cylinder 36 by a delivery conveyor system, gener- surface of the sheets, the coating protects the wet ink 
ally designated 44, to the sheet delivery stacker 20. against marking and smearing such that the coating 

The delivery conveyor system 44 herein is of conven- applicator roller itself can be used to support the wet 
tional design and includes t pair of endless delivery 55 inked surface of the sheets without fear of damage" to 
gripper chains 46, only one of which is shown in the the freshly printed surface. 

drawings, carrying at regular spaced locations along the In accordance with the present invention, the in-line 
chains, laterally disposed gripper bars 48 having gripper coating apparatus 10 for selectively applying the pro- 
elements 50 used to grip the leading edge of a sheet 18 tective or decorative coating to the sheets 18 enables 
after it leaves the nip between the delivery cylinder 42 60 the press 12 to be operated in the normal manner with- 
and impression cylinder 36 of the last printing station out the loss of the final printing station 28, and without 
28. As the leading edge of the sheet 18 is gripped by the requiring any substantial press modifications by em- 
grippers 50, the delivery chains 46 pull the sheet away ploying the existing press delivery drive shaft 54 as the 
from the impression cylinder 36 and convey the freshly mounting location for the coating applicator roller. In 
prjnted sheet to- the sheet delivery stacker 20 where the 65 presses 12 utilizing a net type delivery cylinder system, 
grippers release the finally printed sheet. The endless that system can be quickly and easily converted to per- 
delivery chains 46 are driven in synchronous timed form the dual function of being a coating applicator 
relation to the impression cylinder 36 by sprocket roller and a delivery cylinder. In presses having other 
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types of delivery systems such as skeleton wheels 
mounted on the delivery drive shaft 54 or a vacuum 
transfer apparatus as disclosed in the aforementioned 
.copending U.S. application Ser. No. 07/630,308, con- 
version to a coating operation can be quickly and easily 
achieved by mounting on the press delivery drive shaft 
in place of the skeleton wheels or in addition to the 
vacuum transfer apparatus, a suitable support cylinder 
capable of performing the combined function of a coat- 
ing applicator roller and a delivery cylinder 42. Typi- 
cally, such a support cylinder will have a diameter 
which provides no more than about a 0.090 inch clear- 
ance between the cylinder support surface and the adja- 
cent impression cylinder 36. By utilizing the delivery 



8 
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feet rotation of the pick-up roller 68, a suitable motor 
80, herein a hydraulic motor, is attached to one of the 
side frames 62 and coupled to a suitable hydraulic fluid 
source (not shown) through fittings 81. Attached to the 
output of the motor 80 is an output gear which is driv- 
ing] y coupled through a reduction gear 81 and a series 
of idler gears 82 each mounted on stub axles 84, to a 
drive gear 86 attached to the end of a shaft 88 on which 
the pick-up roller 68 is concentrically mounted. The 
shaft 88 of the pick-up roller 68 is, in turn, journaled at 
each end to the brackets 64 through a releasable semi- 
circular collar 90 (sec FIG. 5) attached by bolts 92 to 
the bracket. Herein, the axle of the terminal idler gear, 
designated 82\ also serves as the shaft 72 for pi vo tally 



cylinder. 42 mounted on the delivery drive shaft 54 to 15 mounting the support bracket 64 to the side frame 62 so 

also act as a coating applicator roller, the present inven- . that when the bracket is rotated about the shaft, the 

tion insures that the coating will be applied to the terminal idler gear remains engaged with the drive gear 

printed sheet 18 in precise timed registration, and will 86 of the pick-up roller 68. 

permit the press to be operated with its full range of In this instance, as best as can be seen in FIG. 6, the 
printing stations, yet allow fast, simple and convenient 20 pick-up roller 68 has a portion which projects laterally 
change-over from coating to noncoating operations, into the reservoir 66 containing the supply of coating 
and vice versa, with a minimum of press down time. material, and a pair of upper and lower inclined doctor 
Toward these ends, the coating apparatus 10 of the blades 94 and 96 attached to the reservoir engage the 
present invention includes a relatively simple, positive roller surface to meter the coating material picked up 
acting and economical coating unit, generally desig- 25 from the reservoir by the etched surface 70 of the roller, 
nated 60, mounted to the press frame 14 down stream of The reservoir 66 herein is formed by an elongated, 
the delivery drive shaft 54 and positioned to selectively generally rectangular housing 98 having a generally 
supply coating material to the support surface of a de- C-shaped cross-section with a laterally extending open- 
livery cylinder 42 mounted on the delivery drive shaft ing 100 along one side facing the pick-up roller 68, and 
As best can be seen in FIGS. 2, 4 and 6, the coating unit 30 is supplied with coating material from a supply tank 102 
60 herein comprises a pair of side frames 62, only one of disposed in a remote location within or near the press 
which is shown, it being understood that the other side 12. Preferably, the reservoir 66 is removably attached to 
frame is substantially the same as that of the side frame -------- 

illustrated, attached to each side of the press frame 14. 
Pivotally mounted to one end of each of the side frames 35 
62 is a support bracket 64 carrying one end of a coating 
material reservoir 66 and cooperating coating material 
pick-up roller 68 each disposed to extend laterally 
across the press 12 parallel with the delivery drive shaft 



the brackets 64, herein by bolts 104 having enlarged, 
knurled heads 106, and which can be threaded through 
slots 108 formed in the brackets to clamp the reservoir 
in place on the brackets. 

To insure that an adequate supply of coating material 
is always present within the reservoir 66 and to prevent 
coagulation and clogging of the doctor blades 94 and 96 



54. The coating unit 60 is mounted between the upper 40 by the aqueous coating material, the coating material is 



and lower runs of the delivery chains 46 down stream of 
the delivery drive shaft 54, and positioned so that the * 
outer peripheral surface 70 of the pick-up roller 68 can 
be frictionaliy engaged with the support surface of a 
delivery cylinder 42 mounted on the delivery drive 45 
shaft. . 

As best seen in FIGS. 2 through 4, the support 
bracket 64 is pivotally attached to the end of the side 
frame 62 by a shaft 72 disposed at the lower end portion 
of the bracket, and can be pivoted about the shaft by an 50 
extensible cylinder 74, herein shown as a hydraulic 
cylinder, one end 76 of which is secured such as by 
welding to the side frame, and the opposite end 78 of 
which is coupled through a pivot shaft 79 to the upper 
end portion of the bracket. By extending or retracting 55 
the cylinder 74, the extent of frictional engagement of 
the pick-up roUer 68 with the surface of the delivery 
cylinder 42 can be controlled, and the pick-up roller can 
be completely disengaged from the delivery cylinder. 

The coating pick-up roller 68, which can be of con- 60 
yentional design and preferably one such as the Anilox 
rollers manufactured by A.R.G Internationa] of Char- 
lotte, N.C., and sold under the name "PRINTMAS- 
TER" having an engraved ceramic or chrome outer 
peripheral surface 70, is designed to pick up a predeter- 65 
mined uniform thickness of coating material from the 
reservoir 66, and then uniformly transfer the coating to 
the support surface of the delivery cylinder 4Z To cf- 



circulated through the reservoir, herein by two substan- 
tially identical pumps 110 and 112, one of which pumps 
coating material from the supply tank 102 via a supply 
line 114 to the bottom of the reservoir, and the other of 
which acts to provide suction to a pair of return lines 
116 coupled adjacent the top of the reservoir for with- 
drawing unused coating material from the reservoir. By 
circulating the coating material from the supply tank 
102 at a greater rate than the rate of withdrawal of 
material by the pick-up roller 68, a substantially con- 
stant supply of coating material will always be present 
within the reservoir 66. 

In this instance, the general arrangement of the pick- 
up roller 68, doctor blades 94 and 96, and reservoir 66 is, 
substantially like that disclosed in U.S. Pat. No. 
4,821,672 entitled DOCTOR BLADE ASSEMBLY 
WITH ROTARY END SEALS AND INTER- 
CHANGEABLE HEADS", the disclosure of which 
can be reviewed for details concerning the structure 
and operation of a pick-up roller and reservoir usable 
with the present invention. 

Once the coating unit 60 has been installed in a press 
12, which basically only requires that the side frames 62 
be attached, such as with bolts, to the sides of the press 
frame 14, and the hydraulic motor 80 be coupled with a 
suitable hydraulic source, the press can be quickly and 
easily converted to the coating mode. In presses 12 
already supplied with a net type delivery cylinder sys- 
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tern, to convert to a coating operation, all that is neces- of a pressure adjustment screw 120 attached to the res- 
sary is that the fabric net material (designated 122 in ervoir, and the bolts 92 and collars 90 are removed, 
FIG. 3) normally used over the support surface of the thereby permitting the pick-up roller to be lifted from 
net type delivery cylinder during noncoating press op- the coating unit 60. To remove the reservoir 66, all that 
erations, be removed and replaced with a coating blan- 5 need be done is to release the mounting bolts 104 secur- 
ket 124 capable of transferring coating material depos- ing the reservoir to the brackets S4. With the coating 
ited thereon onto the printed sheets. Typically, such a unit 60 moved by the extensible cylinder 74 to the inop- 
blanket 124 can be formed as a rubber covering such as erative position, the delivery cylinder 42 can be con- 
used for the covering surface of the conventional blan- verted for normal delivery cylinder operation simply by 
ket cylinders 34 of the press 12. In presses 12 haying 10 removing the coating blanket 124 from the delivery 
conventional skeleton wheels or a vacuum transfer type cylinder 42 and replacing the blanket with a fabric net 
apparatus such as that of the aforementioned copending 122. Alternatively, if a vacuum transfer apparatus such 
U.S. application Ser. No. 07/630,308, a suitable deb* very as described in the aforementioned copending U.S. 
cylinder 42 can be fixed to the delivery drive shaft 54 application Ser. No. 07/630,308 is installed in the press 
and a similar coating blanket 124 applied thereto over 15 12, that apparatus can be activated to deliver sheets 
the cylinder surface. ' from the impression cylinder 36 without effecting any 

It is important to note that during nonprinting opera- delivery cylinder change since the freshly printed side 
tions, the net type delivery cylinder 42 does not engage of the sheets will not come into contact with the deliv- 
the surface of the impression cylinder 36 during sheet ery cylinder. 

delivery. However, when used as a coating applicator 20 In a typical noncoating operation of the press 12 with 
roller during coating operations, the effective diameter the coating apparatus 10 installed, the coating unit 60 
of the delivery cylinder 42 must be increased so that the will be in the inoperative position. In that situation and 
coating blanket 124 presses the sheet 18 against the with a net type delivery cylinder 42 installed, the deliv- 
surface of the impression cylinder 36, as shown in FIG. ery cylinder will be covered with the fabric net 122 so 
2. To increase the effective diameter of the delivery 25 that the delivery cylinder operates in the normal man- 
cylinder 42, the thickness of the coating blanket 124 , ncr with the wet ink side of the freshly printed sheets 18 
applied over the support surface of the delivery cylin- , being supported by the net covered surface of the deliv- 
der 42 can be selected to correspond with the thickness ery cylinder. Should the press 12 include a vacuum 
of the sheets 18 to be printed, or suitable packing sheets, transfer apparatus such as disclosed in the aforemen- 
such as paper sheets (not shown) of the type conven- 30 tioned copending U.S. application Ser. No. 07/630,308, 
tionally used in conjunction with press blanket cylin- the delivery cylinder 42 can remain on the delivery 
ders 34, can be interposed between the delivery cylin- drive shaft 54, with or without a fabric net 122, depend- 
der and the coating blanket. / mg upon whether or not the press is used for perfector 

While any suitable means can be used to attached the printing, 
coating blanket 124 to the support surface of the deliv- 35 When it is desired to convert to the coating mode of 
ery cylinder 42, in this instance, as shown in FIGS. 2 operation, the press 12 is stopped just long enough to 
and 3, the delivery cylinder is supplied with clamps 126 replace the fabric net 122 on the delivery cylinder 42 
attached by bolts 127 to the cylinder adjacent the lead- with the coating blanket 124 packed to the required 
ing edge 130 to secure the leading edge of the coating extent necessary for providing the proper pressure to 
blanket 124 to the cylinder, and adjustable tensioning 40 effect coating of the sheet thickness to be printed, 
clamps 128 are provided adjacent the cylinder trailing Thereafter, the pumps 110 and 112 are activated and the 
edge 132 for securing the trailing edge of the blanket to , press 12 re-started. The extensible cylinder 74 can then 
the cylinder. However, the tensioning claims 128 are be activated to control the pressure of the pick-up roller 
pivotally mounted at one end by a pin 129 to the cylin- 68 against the delivery cylinder 42 to obtain the desired 
der 42, and the blanket tension is adjusted through a bolt 45 application of coating material to the freshly printed 
131 and nut 133 arrangement. Depending upon the sheets 18. 

thickness of the sheets 18 to be printed and coated by Notably, with the coating apparatus 10 of the present 
the press 12, one or more layers of packing paper or the invention, ho timing adjustments between the delivery 
like may be interposed between the support surface of cylinder 42 and the impression cylinder 36 are required 
the delivery cylinder 42 and the coating blanket 124 to 50 to achieve and maintain precise registration between 
increase the effective diameter of the cylinder. Provi- application of the coating material and the printed sur- 
sion of the tensioning clamps 128 for attaching the coat- face of the sheets 18. Further, the coating unit 60 per- 
ing blanket 124 to the leading edge 132 of the delivery mits a wide range of coating weights to be applied to the 
cylinder 42 allows for such control and adjustment. printed sheets 18 by quickly and easily changing pic>- 

Once installed, the coating unit 60 can remain in 55 up rollers 68 from those designed to produce a very 
position even though the press 12 is operated in the light coating application to those designed to produce a 
non-coating mode. In this respect, when the coating very thick coating application can be used, 
unit 60 is not in operation, the extensible cylinder 74 can From the foregoing, it should be apparent that the 
be actuated to pivot the support brackets 64 carrying coating apparatus 10 of the present invention provides a 
the pick-up roller 68 and reservoir 66 about the shaft 72 60 highly reliable, effective and economical in-line appara- 
and away from the delivery cylinder 42, thus rendering tus for selectively applying coating material to the 
the coating unit inoperative. This then also frees the freshly printed sheets 18 in a sheet-fed, offset rotary 
pick-up roller 68 and reservoir 66 for , fast and easy printing press 12 which allows the final printing station 
removal from the coating unit 60 for cleaning, service to continue to be used as a print station, yet which does 
br replacement To remove the pick-up roller 68, the 65 not require any substantial press modification or the 
coating material is drained from the reservoir 66, and addition of a separate timed applicator roller. While a 
the pressure exerted by the doctor blades 94 and 96 particular form of the present invention has been illus- 
against the roller is released, therein through operation ' tratcd and described, it should be apparent that varia- 
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tions and modifications therein can be made without 
departing from the spirit and scope of the invention. 
We claim: 

1. In a sheet-fed, offset rotary printing press of the 
type including at least one printing station having a 
blanket cylinder and an impression cylinder disposed 
for printing ink onto sheets passing therebetween, and a 
delivery conveyor system for pulling freshly printed 
sheets from the impression cylinder and transporting 
the printed sheets toward a sheet delivery stacker, the 
delivery conveyor system including a delivery drive 
shaft disposed adjacent to and extending parallel with 
the impression cylinder and driven in timed synchro- 
nous relation with the impression cylinder, the improve- 
ment comprising: 
a delivery cylinder mounted to said delivery drive 
shaft and having an outer peripheral support sur- 
face adapted to engage and support a sheet being 
transported by said delivery conveyor system; 
a coating apparatus including a supply of liquid coat- 
ing material, a rotatable pick-up roller having an 
outer peripheral surface of substantially cylindrical 
shape, and means for applying a coating of liquid 
coating material from said supply onto said outer 
peripheral surface of said pick-up roller; and 
means for mounting said coating apparatus to the 
press adjacent said delivery cylinder including 
selectively operable means for moving said pick-up 
roller between a first operable position with a por- 
tion of said peripheral surface of said pick-up roller 
engaged with said- support surface* of said delivery 
cylinder, and a second inoperable position with 
said peripheral surface out of engagement with said 
support surface of said delivery cylinder, whereby 
when said pick-up roller is in said first operable 
position, liquid coating material from said supply 
applied onto said peripheral surface of said pick-up 
roller is transferred to said support surface of said 
delivery cylinder and to said freshly printed sheet 
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ervoir and said pick-up roller between said first and 
second positions. 

8. The improvement as set forth in claim 7 wherein 
said pick-up roller is rotatably driven by a motor at- 
tached to said coating apparatus. 

9. The improvement as set forth in claim 8 wherein 
said delivery cylinder includes a rubber coating blanket 
disposed over said peripheral support surface when said 
pick-up roUer is in said first operable position, and in- 
cludes a fabric net dispose*} over said peripheral support 
surface when said pick-up roller is in said second inop- 
erable position. 

10. The improvement as set forth in claim 9 wherein 
said coating apparatus is mounted to said press down- 
stream of said delivery drive shaft in the direction of 
travel of said sheets during transport by said delivery 
conveyor system. 

11. The improvement as set forth in claim 1 wherein 
said mounting means includes first and second side 
frames mounted on said press, a support shaft mounted 
on and extending between said first and second side 
frames, a support bracket attached to said coating appa- 
ratus and movably coupled to said support shaft for 
pivotal movement between said first and second posi- 
tions, and said selectively operable means includes an 
extensible cylinder coupled between said coating appa- 
ratus and said support bracket and operable to move 
said coating apparatus toward and away from said de- 
livery cylinder. 

12. In a sheet-fed, offset rotary printing press of the 
type including at least one printing station having a 
blanket cylinder and an impression cylinder disposed 
for printing wet ink onto sheets passing therebetween, 
and a. delivery conveyor system for pulling freshly 
printed sheets from the impression cylinder and trans- 
porting the printed sheets toward a sheet delivery 
stacker, the delivery conveyor system comprising a pair 
of endless grippcr chains disposed on opposite sides of 
the press and supporting therebetween gripper bars and 



2. The improvement as set forth in claim 1 wherein 40 grippers spaced along the chains, the gripper chains 



said delivery cylinder includes a coating blanket dis- 
posed over said peripheral support surface. 

3. The improvement as set forth in claim 1 wherein 
said delivery cylinder includes a removable coating 
blanket disposed over said peripheral support surface 45 
when said pick-up roller is in said first operable position. 

4. The improvement as set forth in claim 3 wherein 
said coating blanket has a rubber outer surface. 

5. The improvement as set forth in claim 3 wherein 
said delivery cylinder bcludes a fabric net disposed, 50 
over said peripheral support surface when said pick-up 
roller is in said second inoperable position. 

6. The improvement as set forth in claim 1 wherein 
said coating apparatus bcludes an elongated reservoir 
containing said supply of liquid coating material, said 55 
reservoir being disposed to extend parallel with said 
pick-up roller with a portion of said peripheral surface 
extending into said reservoir in contact with liquid coat- 
ing material contained therein, and at least one doctor 
blade attached to said reservoir and engaging said pe- 60 
ripheral surface, said doctor blade acting to limit the 
amount of liquid coating material applied onto said 
peripheral surface from said reservoir. 

7. The improvement as set forth. in claim 6 wherein 
said reservoir and said pick-up roDer are movably cou- 65 
pled to said press and said selectively operable means ~ 
includes an extensible cylinder coupled between said ' 
reservoir and said press and operable to move said res- 



being driven in timed synchronous relation with the 
impression cylinder by laterally spaced sprocket wheels 
mounted on opposite ends of a delivery drive shaft 
disposed adjacent to and extending parallel with the 
impression cylinder, the improvement comprising: 
a delivery cylbder mounted to said delivery drive 
shaft between said sprocket .wheels and having an 
outer peripheral support surface covered by a re- 
movable coating blanket adapted to engage and 
support the wet ink side of a sheet being trans- 
ported by said gripper bars; 
a coating apparatus including a supply of liquid coat- 
ing material, a rotatable pick-up roller having an # 
outer peripheral surface of substantially cylindrical* 
shape communicating with said supply, and means 
for applying liquid coating material from said sup- 
ply onto said peripheral surface of said pick-up 
roller; and, 

means for mounting said coating apparatus to the 
press adjacent the delivery cylinder, said means 
including selectively operable means for moving 
said coating apparatus between a first operable 
position with a portion of said peripheral surface of 
said pick-up roller engaged with said delivery cyl- 
inder, and a second inoperable position with said 
peripheral surface of said pick-up roller out of 
engagement with said delivery cylinder, whereby 
when said coating apparatus is to said first operable 
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position, liquid coating material from said supply with a portion of said peripheral surface of said 
metered onto said peripheral surface of said pick- pick-up roller engaged with said delivery cylinder, 
up roller is transferred to said delivery cylinder and and a second inoperable position with said periph- 
to said freshly printed sheet, and when said coating eral surface of said pick-up roller out of engage- 
apparatus is in said second inoperable position, said 5 ment with said delivery cylinder, whereby when 
delivery cylinder is disposed for non-coating sheet said pick-up roller is in said first operable position, 
delivery operation. liquid coating material from said supply applied to 

13. The improvement as set forth in claim 12 wherein said peripheral surface of said pick-up roller is 
the effective diameter of said delivery cylinder covered transferred to said delivery cylinder and then to 
by said coating blanket is sufficient to apply pressure to 10 said freshly printed sheet, 

sheets against' said impression cylinder as said sheets are 17. A sheet-fed, offset rotary printing press as set 

pulled from said impression cylinder by said gripper forth in claim 16 wherein said delivery cylinder in- 

ba ^' -tn. ■ " eludes a removable coating blanket disposed over said 

14. The improvement as set forth in claim 13 wherein peripheral support surface when said pick-up roller is in 
said coating blanket has a rubber outer support surface. 15 said first operable position. 

15. The improvement as set forth in claim 14 wherein " 18. A sheet-fed, offset rotary printing press as set 
said coating apparatus is disposed downstream of said forth in claim 17 wherein said coating blanket has a 
delivery drive shaft in the direction of travel of said rubber outer surface. 

sheets during transport by said delivery conveyor sys- 1 19. A sheet-fed, offset rotary printing press as set 
tem * .20' forth in claim 17 wherein said delivery cylinder in- 

16. A sheet-fed, offset rotary printing press including: eludes a fabric net disposed over said peripheral support 
at least one printing station having a blanket cylinder surface when said pick-up roller is in said second inop- 

and an impression cylinder disposed* for printing , erabie position. 

wet ink onto sheets passing therebetween; 20. A sheet-fed, offset rotary printing press as set 
a delivery conveyor system for pulling freshly 25 forth in claim 19 wherein said coating apparatus in- 
printed sheets from the impression cylinder and eludes an elongated reservoir containing said supply of 
transporting the printed sheets toward a sheet de- liquid coating material, said reservoir being disposed to 
livery stacker, the delivery system including a de- - extend parallel with said pick-up roller with a portion of 
livery drive shaft; said peripheral surface extending into said reservoir in 
a delivery cylinder mounted to said delivery drive 30 contact with liquid coating material contained therein, 
shaft and having an outer peripheral support sur- and at least one doctor blade attached to said reservoir 
face adapted to engage and support a sheet being and engaging said peripheral surface, said doctor blade 
transported by said delivery conveyor system; ' acting to limit the amount of liquid coating material 
a coating apparatus including a supply of liquid coat- applied onto said peripheral surface from said reservoir, 
ing material, a rotatable pick-up roller having an 35 21. A sheet-fed, offset rotary printing press as set 
outer peripheral surface of substantially cylindrical forth in. claim 20 wherein said selectively operable 
shape communicating with said supply, and means : means includes an extensible cylinder coupled between 
for applying liquid coating material from said sup- said reservoir and said press and operable to move said 
^ ply onto said peripheral surface of said pick-up ' reservoir and said pick-up roller laterally between said 

roller; and 40 first and second positions, 

means for mounting said coating apparatus to the 22. A sheet-fed. offset rotary printing press as set 

press adjacent said delivery cylinder, said means forth in claim 21 wherein said pick-up roller is rotatably 

including selectively operable means for moving driven by a motor attached to said'eoating apparatus. 



said pick-up roller between a .first operable position 
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[57] ABSTRACT 

An addition to a multi-color lithographic offset printing 
press comprising a self-contained coating unit moveable 
into and out of operative relationship with an impres- 
sion cylinder on the press unit (e.g. the impression cylin- 
der of the last press unit) without interrupting or dis- 
rupting printing taking place in this last stage. The coat- 
ing unit includes a special blanket cylinder, a transfer 
cylinder and doctor or metering means to control the 
amount of coating material on the transfer cylinder. 
Inclined tracks are provided to guide the coating unit 
into and out of operative relationship with the impres- 
sion cylinder of the last printing stage. 
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RETRACTABLE COATER ASSEMBLY 
INCLUDING A COATING BLANKET CYLINDER 

BACKGROUND OF THE INVENTION 

This application is a continuation-in-part of PCT/US 
90/03338 filed Jun. 13, 1990, which in turn was a con- 
tinuation-in-part of U.S. Ser. No. 365.680, filed Jun. 13, 
1989 and now U.S. Pat. No. 4,934,305. 

This invention relates to coating printed workpieces, 
e.g. sheets. It more particularly refers to a process and 
apparatus for coating workpieces which have been 
printed on offset printing equipment. 

In many applications it is desirable to apply a spot or 15 
overall coating to a printed workpiece. For example, a 
UV curable or water-soluble polymer finish may be 
applied to a workpiece printed by offset lithography. 
The coating is quickly dried while the surface of the ink 
is still tacky. This coating avoids the need for powder 20 
driers sprayed between sheets to present offsetting of 
oxidation-dried inks that are slow to dry. These coat- 
ings are also useful for providing a glossy finish that 
improves the rub-resistance of the workpiece and im- 
proves its overall appearance and feel. Finally, adhesive 25 
coatings may be applied to printed packaging; for exam- 
ple, heat-set adhesives may be applied to enable attach- 
ment of a feature such as clear plastic bubble of a pack- 
age used to display the product. It is said that ultravio- 
let-cured and aqueous overprint coatings are, by some 30 
measurements, the fastest growing segments of the 
printing industry. 

Application of coatings to a workpiece is made diffi- 
cult by various requirements. For example, the coating 
should be uniform and its thickness should be con- ^ 
trolled. Moreover, the aqueous coating should be ap- 
plied quickly, before its vehicle evaporates causing it to 
thicken. Finally, it is desirable for the coater to, operate 
"in-line" with the press that prints the workpiece to take 
full advantage of the fast-drying capability of coatings 40 
and generally to simplify the manufacture of printed 
coated workpieces. 

Butler U.S. Pat. No. 4,270,483 discloses an in-line 
coating apparatus for attachment to a conventional 4J 
offset lithographic printing press. The apparatus in- 
cludes a set of rollers (i.e., pick-up roller 14 and applica- 
tion roller 16) to deliver coating material from a reser- 
voir 18 to a standard press unit blanket roll 108. A me- 
tering rod 40 meters the amount of coating transferred 50 
to application roller 16. 

An in-line coater sold by Norton Burden Co. of 
Nashua, N.H. has a single roller driven directly by a 
D.C. motor. The roller is a gravure cylinder that trans- 
fers coating to a standard press unit blanket cylinder. 55 
The coater is attached to a pivoting arm, and the unit 
can be pivoted away from the press unit when the 
coater is not in use. 

Another in-line coater, sold by IVT Colordry, Inc. of 
Fairfield, Conn., applies coating from a reservoir pan to 60 
a standard press unit blanket cylinder using a pick-up 
roller that delivers a coating supply to an applicator 
roller; the applicator roller applies the coating to the 
blanket cylinder of a press unit. 

Kumpf U.S. Pat. No. 3,768,438 discloses a coater in 65 
which a fountain roller dips into a coating reservoir and 
transfers liquid coating material to a feed roller. The 
feed roller in turn transfers coating material to a coating 
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roller that coats a sheet fed between the coating roller 
and a format roller. 

DiRico U.S. Pat. No. 4,685.414 discloses a process 
and apparatus for use in combination with an existing 
press unit wherein the coating means is retractable, to 
be used or not as the printer requires. In this device, the 
coating means utilizes the blanket roll of the last unit of 
the press, and this last unit cannot be used for color 
application means when it is used for coating. For exam- 
ple in a four color press, utilizing the coating apparatus 
of the *414 patent would then permit only three colors 
to be printed in in-line, single pass operation. 

Bird U.S. Pat. No. 4,796,556 discloses an offset litho- 
graphic apparatus with a plate cylinder and a blanket 
cylinder, and an in-line coater to apply liquid coatings 
either in a pattern or over the entire workpiece. The 
apparatus has a carriage which moves the coater be- 
tween a first position operative association with the 
plate cylinder of the lithographic press unit (see full line 
of unit 12 in FIG. 1) and a second position in operative 
association with the blanket cylinder of the lithographic 
press unit (see broken line of unit 12 in FIG. 1). In the 
first position the coater applies spot coating, and in the 
second position the coater applies coating over the 
entire sheet. 

Satterwhite U.S. Pat. No. 4,308,796 discloses appara- 
tus for adapting an offset lithographic press to fiexo- 
graphic operations, the fiexographic operation being 
either for coating or printing. Coating is achieved by 
applying a photosensitive plate to the lithographic blan- 
ket roll of the offset press. A transfer roll supplies coat- 
ing to the plate. Inking is achieved in a like manner but 
with a fiexographic plate having raised image areas. 

Makosch U.S. Pat. No. 4,397,237 discloses a pivoting 
secondary inking system C*B" in FIG. 2). 

Preuss et al. U.S. Pat. No. 3,391.791 discloses a sheet 
coater which moves into engagement with various cyl- 
inders in a press delivery area. 

Knodel et al. U.S. Pat. No. 3,916,824 discloses a coat- 
ing assembly which includes a fountain roll, a metering 
roll and an applicator roll for coating band of ribbon 
material. The coater is horizontally displaceable on an 
auxiliary frame. 

Jahn U.S. Pat. No. 4,615,293 and 4,706,601 disclose 
separate duplex coating units disposed downstream of a 
printing press. The units permit coating of selected 
portions of the workpiece using a relief plate or permit 
blanket coating. 

Switall U.S. Pat. No. 4,617,865 discloses a coater that 
can be pivoted into and out of position in contact with 
the blanket cylinder of the press unit; the coater being 
retractable with the same limits as that of the Di Rico 
device, i.e., the coating and printing functions cannot be 
performed simultaneously. 

Jirousek U.S. Pat. No. 2,320,523 discloses a self-ad- 
justing dampening roll. 

Edwards U.S. Pat. No. 4,222,325 discloses a retract- 
able dampening and inking unit. 

Egnaczak U.S. Pat. No. 3,800,743 discloses a coater 
for a photoelectrophoretic process. 

DeLigt U.S. Pat. No. 3,397,675 discloses a coating or 
printing station having its applicator and transfer rolls 
attached to pivotally mounted supporting frames. 

Some commercial presses, such as Heidelberg GTO 
and MO include an extra blanket cylinder e.g.. for num- 
bering, printing extra colors, perforating, center slitting, 
etc. This added cylinder is a fixed pan of the press, and 
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does not retract with associated equipment for number- embodiment, the sheet workpiece is precoated prior to 

ing or imprinting. coating at the tower coater. 

SUMMARY OF THE INVENTION ^ et anotner preferred embodiment of the invention 

features retrofitting a fixed coating tower with the coat- 

This invention generally features a coating apparatus 5 ing assembly of the invention. The fixed coater has an 

that operates on line with an impression cylinder of a impression cylinder operatively connected to a fixed 

lithographic printing press to apply a liquid coating to a coating blanket cylinder. The coating assembly is retro- 

workpiece. The invention is particularly (but not exclu- fit to the fixed coating impression cylinder so that the 

sively) adapted to sheet-fed lithographic presses. The coating assembly blanket cylinder of the invention and 
coating apparatus of the invention has an integrated, 10 the fixed coating blanket cylinder both operate simulta- 

independent, cooperatively operating, coating assembly neously on the fixed coating impression cylinder. In this 

whose components include a liquid coating supply way f two layers of coating are applied simultaneously 

means, a special coating blanket cylinder (in addition to to the same workpiece. 

any blanket cylinder(s) that are already part of the The coating blanket cylinder of the coating assembly 
press), and means for metering and transferring coating 15 is adapted to provide a coating surface, which prefera- 
material operatively connected to the coating blanket bly is the generally same basic diameter as the standard 
cylinder and to the liquid coating supply means, for printing blanket cylinder. By "adapted to provide a 
controlling the amount of coating supplied onto the coating surface", we mean that the coating blanket 
coating blanket cylinder from the supply means. Struc- cylinder can receive a standard resilient blanket, or it 
tural members integrate the means for metering and 20 can receive a relatively hard or resilient relief plate or 
transferring coating and the coating blanket cylinder its equivalent. Alternatively, the cylinder could have a 
into the coating assembly so that the coating assembly surface with permanent relief. For spot-coating, the 
components remain fixed relative to one another as the coating blanket cylinder carries a photopolymer relief 
assembly moves relative to the impression cylinder of plate or equivalent. This cylinder is also preferably 
the press. The apparatus also includes a means for posi- 25 equipped for circumferential and lateral (side) register 
tively driving the coating blanket cylinder in associa- to enable accurate positioning of the plate. Pin register 
tion with the press unit impression cylinder and mounts may also be supplied for pre-positioning of the plate 
for guiding movement of the coating assembly between relative to the positions of upstream printing plates, 
an operative position, in which the coating blanket Pin-register may be supplied in lieu of, or, in conjunc- 
cylinder is operatively engaged with the press unit im- 30 tion with circumferential and side register means. The 
pression cylinder, and an off-imprint (or off-impression) photopolymer plate may be installed in the same blanket 
position, in which the coating blanket cylinder and reels or clamps as provided for the blanket, or, may be 
drive is slightly separated from the impression cylinder attached to the cylinder, independent of the blanket 
(i.e., separated sufficiently to prevent contact). In the clamping provisions. The coating blanket cylinder con- 
operative position the coating blanket cylinder can be 35 tinuously delivers a smooth, uniform metered amount of 
accurately adjusted relative to the impression cylinder. liquid coating material to the workpiece carried on the 
Moreover, the coating assembly can be actuated so the press unit impression cylinder. 

coating blanket cylinder is slightly separated from the Preferred embodiments of the invention are charac- 

impression cylinder. Such adjustment and actuation are terized as follows. The mounts guide the coating assem- 

achieved without a change in the coating blanket cylin- 40 bly to move to a fully retracted position in which the 

der position relative to the coating metering and trans- assembly and particularly the coating blanket cylinder 

fer means. are completely disengaged from the press unit impres- 

One embodiment of the system is especially adaptable sion cylinder at a remote location from the press unit 
to press types such as the Heidelberg Speedmaster TM cylinders. The coating transfer means comprises a trans- 
line of presses, where there is access between the press 45 fer (delivery) cylinder (e.g, an engraved or smooth 
blanket cylinder of the last press unit and the sheet cylinder) in operative contact with the coating blanket 
transfer cylinder of the delivery to add a blanket cylin- cylinder, as well as a metering means (an elongated 
der for coating on the impression cylinder of the press blade or a metering roll) for metering the amount of 
unit. In this embodiment, the press impression cylinder coating carried on the transfer cylinder. The coating 
which engages the coating assembly is also operatively 50 assembly is mounted on an inclined support attached to 
associated with the printing blanket cylinder on the the press frames of the delivery section of the press, 
press. In operation, a sheet on the impression cylinder Means are provided for moving the coating apparatus 
contacts the printing blanket at a first location on the toward or away from the press unit. Specifically, these 
sheet while it contacts the coating assembly blanket at a means can include a hydraulic cylinder. Coating is cir- 
second location on the sheet, enabling simultaneous 55 culated by recirculation means. Coating is supplied 
printing and coating at a single impression cylinder. between the transfer means and the metering means, 

Alternatively, in other embodiments for presses that flows longitudinally along the length of the transfer and 

cannot accommodate the coating assembly at the press metering means and cascades at the ends thereof to a 

impression cylinder, it is passible to replace (retrofit) a drip pan positioned below the metering means. A drip 

press transfer cylinder with an impression cylinder that 60 pan outlet is in operative association with the recircula- 

can accommodate the coating blanket cylinder of the tion means, and the coating supply means communi- 

coating assembly. For example, where the printing cates with the recirculation means, to supply recircu- 

press comprises an accessible transfer cylinder, an im- lated coating to the transfer and metering means. The 

pression cylinder may be retrofit into a position ordinar- coating blanket mounted on the blanket cylinder and 

ily occupied by the transfer cylinder. One version of 65 the press unit blanket -cylinder have substantially the 

this embodiment features using the coating assembly at same effective operating diameter. The apparatus in- 

an impression cylinder that has been retrofit in place of eludes means to control pressure or width of the nip 

a transfer cylinder upstream from a tower coater. In this between the transfer cylinder and the coating blanket 
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cylinder. The apparatus also includes means to control 
the actuation, adjustment and speed of the transfer cyl- 
inder relative to the blanket cylinder. A gear is adapted 
to positively, drivingly, couple the coating blanket cyl- 
inder to the impression cylinder when the assembly is in 5 
the first (operating) position. This gear can be made of 
a special plastic material. Additionally, the impression 
cylinder includes a gear adapted to drive the gear on the 
coating blanket cylinder. Means are provided for regis- 
tering the coating blanket cylinder gear with the adja- 10 
cent impression cylinder gear. Proximity sensors lo- 
cated on the coating blanket cylinder gear and the im- 
pression cylinder gear are utilized to rotationally align 
these gears with one another. The press will not start 
unless the gears are sensed to be in the proper position 15 
relative to each other. The apparatus also includes 
means for adjusting the coating blanket cylinder rela- 
tive to the press unit impression cylinder while the two 
cylinders remain drivingly engaged. An adjustable stop 
controls the nip between the coating blanket cylinder 20 
and the impression cylinder, without changing the rela- 
tionship between the coating blanket cylinder and the 
liquid coating metering and transfer means. Specifi- 
cally, this stop can be a threaded screw. The coating 
blanket cylinder is preferably lightweight (aluminum) 25 
with means enabling lateral and/or circumferential reg- 
ister adjustment relative to the adjacent press impres- 
sion cylinder. Circumferential register adjustment 
means includes a plurality of bolts and nuts, as well as 
correspondingly positioned slots in a plate secured to 30 
the coating blanket cylinder, which are adapted to 
allow for rotational movement of the coating blanket 
cylinder with respect to the coating blanket cylinder 
gear. Lateral register adjustment means includes 
threaded collars adapted to allow for lateral movement 35 
of the coating blanket cylinder, located at both ends of 
said coating blanket cylinder. There is provided a 
means of locking the coating apparatus to the press unit. 
Specifically, the means can include a cylinder clevis and 
a press-mounted lug, cooperatively sized and positioned 40 
to engage said clevis, and a re leas able latch pin adapted 
to connect the clevis to the lug. Alternatively, the 
means can include a pair of cooperatively sized and 
positioned electromagnets which, when de-energized, 
allow the coating assembly to be released for movement 45 
to a location remote from the press unit. 

This invention thus provides a direct coating system 
for a sheet fed printing press, preferably a multi-color 
press, and enables in-line printing and coating at the 
same time on a single press unit, thus maintaining the SO 
printing capability of the printing press unit. When a 
press unit (preferably the final press unit) is retrofitted 
with the retractable coating assembly of this invention, 
an existing impression cylinder in the press unit may act 
as a common impression cylinder, so that ink is first 55 
applied to a sheet being fed on the impression cylinder 
and a coating is applied directly to the sheet over the 
last ink application. After this dual sequential applica- 
tion of ink and coating onto a sheet on the same impres- 
sion cylinder, the coating can be suitably dried by air, 60 
infra-red heat, ultra-violet radiation or any other means 
adapted to quickly dry the coating. 

This apparatus is capable of delivering a metered 
amount of coating through a special blanket roll to a 
sheet carried by the last impression cylinder in a print- 65 
ing press substantially without interrupting or changing 
the printing process. It allows spot coating or overall 
coating as may be desired by the printer, It operates 



w;thout the use of bulky complex metering systems, yet 
the apparatus is versatile in that the pnnter can bring the 
coater in line or not, as he desires, without changing or 
interfering with an existing printing operation. Adjust- 
ment of the coating blanket cylinder and entire assem- 
bly is made relative to the impression cylinder to com- 
pensate for various sheet thicknesses to be printed. The 
assembly is furthermore actuatable while still drivingly 
engageable with the impression cylinder, to on-off posi- 
tioning of the cylinder when operating in the first posi- 
tion. 

The entire apparatus is further retractable to the sec- 
ond position by a simple retraction device, such as a 
linear-actuator, winch, hydraulic cylinder or the like, 
up an inclined plane (the same plane as for movement 
for adjustment and actuation), to provide access to: (1) 
the coating blanket cylinder for changing blankets, 
packing, clean-up, maintenance, etc.; (2) the standard 
printing blanket cylinder; (3) the impression cylinder; 
and (4) the sheet delivery area, beneath the coating 
apparatus, housing the conventional Infra-red or UV 
drying unit. In this second retractable position, the ap- 
paratus may be used as a seat by the operator, as desired, 
for standard printing press unit operation. 

A gear cover is provided about the blanket cylinder 
gear and is designed to resiliency sealingly engage the 
gear cover of the printing unit to which the coating 
apparatus is installed. When the coating unit is re- 
tracted, a cover is supplied to seal the cutout in the press 
gear cover. Therefore the integrity of the oil bath is 
maintained within the press gear cover in both operat- 
ing and retracted positions of the apparatus. 

A specific sequence of actuation of the transfer roll 
relative to the coating blanket cylinder, and actuation of 
the coating blanket cylinder (and, therefore, of the en- 
tire assembly) relative to the impression cylinder for 
proper coating operation, is specifically discussed later 
herein. This apparatus is well adapted to be built into a 
new printing press or to be retrofitted into existing 
equipment. 

Other feathers and advantages of the invention will 
be apparent from the following description of the pre- 
ferred embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view of the coating apparatus includ- 
ing a diagrammatic view of a printing press with which 
it is operatively associated. In this Figure the cylinders 
of the coating assembly are shown in solid in their coat- 
ing operating position and in phantom in their retracted 
position. The coating apparatus is shown in section. 

FIG. 1A is a side view of stop on the coating appara- 
tus of FIG. 1. 

FIG. 2 is a diagrammatic side view of a set of coating 
application rollers showing details of controls for posi- 
tively, drivingly, linking these rollers to a printing sys- 
tem; and 

FIG. 3 is similar to FIG. 2 showing a schematic view 
of controls for the coating apparatus hereof for adjust- 
ment, actuation and retraction of the coating assembly- 
relative to the press, actuation and adjustment of the 
transfer roll relative to the coating blanket cylinder and 
the metering means relative to the transfer roll. 

FIG. 4 is a cross-sectional view taken along lines 4 — 4 
from FIG. 1. 

FIGS. 5 and 6 are diagrammatic representations of 
two alternative embodiments of the invention, respec- 
tively, in which the coating assembly is engaged with an 
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impression cylinder retrofit in place of a transfer cylin- 
der. 

FIGS. 7 and 8 are diagrammatic r< Kesentations of 
yet two additional embodiments of tl r invention, re- 
spectively, in which the blanket coatei the invention 



is employed with a coating tower on 



ther an impres- 



sion cylinder retrofit at a transfer cyl ider of the last 
press unit, or directly on the impressio cylinder of the 
coating tower. 

FIG. 9 is diagrammatic illustration 6f the means of 10 
locking the blanket coating cylinder to the press impres- 
sion cylinder. 

FIG. 10 is a diagrammatic illustration of the means of 
circumferential register adjustment. 

FIG. 11 is a diagrammatic illustration of the means of 15 
lateral register adjustment. 

FIGS. 12c and 12b respectively show the coating 
assembly adapted to single-sided, and to two-sided, web 
printing applications. 

SPECIFIC EMBODIMENTS OF THE 
INVENTION 



This invention will be described with reference to the 
drawing in which like parts have been given like refer- 
ence characters. 25 
r s Referring now to FIGS. 1 and 4, the coating appara- 

tus assembly of this invention comprises a transfer roller 
^; 10, journalled for rotation, onto which is fed coating 
Ui material 12, and a metering assembly 14 which is suit- 
La- ably adjustably mounted relative to the transfer roll to 30 
j ^ deliver a predetermined quantity of liquid coating, sub- 
^ r stantially evenly along the surface of the transfer roller 
N 10. This metering assembly 14 includes a rotatably 
£t mounted journal 20 which is generally parallel to the 
m axis of the coating transfer roller 10. Mounted substan- 35 
^ tially centrally about the journal 20 is a housing 22 from 
= which a blade clamp 24 extends. A doctor blade 26 is 
C positioned in the blade clamp 24 and is angularly posi- 
m tioned against the transfer roller 10. The doctor blade 
TV 26 is suitably made of blue spring steel, suitably about 40 
*** ten thousandths of an inch thick, and suitably extends 
O out of the clamp 24 about one half inch. The angular 
ff, position of the blade 26 may be about 40* to a tangent to 
Tl the transfer roller surface. It has been found to be useful 
' r ~ to force the doctor blade 26 against the transfer roller 10 45 
with a pressure of about one half to one pound per 
linear inch. The transfer roll (with the metering device) 
is mounted at each end thereof in a common frame 16 
which is in turn rotatably supported in a coater assem- 
bly housing 46. Frame 16 is pivotally routed, or other- 50 
wise moved, by cylinder 57, not shown, to adjustably 
engage transfer roll 10 to a lightweight (e.g., aluminum) 
coating blanket cylinder 40 for proper coating applica- 
tion. Movement of frame 16 does not affect pressure 
between roller 10 and blade 26. Likewise, movement of 55 
housing 46 does not affect the pressure setting, or the 
relative positions, of transfer roll 10 and coating blanket 
cylinder 40, Adjustable stop 18 is provided to set a light 
"kiss" pressure between roller 10 and cylinder 40. 

A drip pan 28 having an outlet is provided, and is 60 
positioned below the transfer roller 10 and the metering 
assembly 14. The pressure exerted by the doctor blade 
26 against the transfer roller 10 can be adjusted by 
means of two adjustment screws 27 which extend to 
corresponding adjustment brackets 29 clamped on the 65 
axle 20. It is preferred that the adjustment screws are 
attached to the brackets off center with respect to the 
axis of the axle 20 so that the rotation of these adjust- 



ment screws will pivot the axle 20 whereby changing 
the pressure of the doctor blade 26 on the roller 10. A 
cover may be provided over the coating 12 and roller 
10. 

A coating blanket cylinder 40 is provided in opera- 
tive, takeoff contact with the transfer roller 10. The 
blanket roller has its own journals rotatably mounted, 
suitably in needle bearings, and supportingly attached 
to the same housing 46 as supports the common frame 
16 for the transfer roller and metering assembly. This 
housing 46 is slidably mounted on rails 48 which, in a 
preferred embodiment of this invention, are inclined so 
as to easily move the coating assembly into and out of 
the line as well as provide a guide for adjustment and 
actuation of the coating blanket cylinder (and entire 
unit) relative to the impression cylinder of the press. 

Specifically, the housing 46 is mounted on bearing 
blocks 50 that are in turn slidably mounted on the two 
parallel rails 48. The rails 48 are mounted on rail sup- 
ports 52 which are adapted to be directly connected to 
the press unit. 

Hydraulic cylinders 58 each with an adjustable clevis 
62 are mounted on opposite sides of the housing 46 to 
provide proper actuation and a "kiss" pressure contact 
between the coating blanket on the special blanket cyl- 
inder 40 and the sheet on press impression cylinder 66. - 
Suitably a latch 60 is provided to insure positive posi- * 
tioning and lock-up of the entire coating assembly with * 
relation to the printing unit, i.e., the coating blanket 
cylinder 40 with the impression roller 66. 

Double adjusting screws 50 and 32 are supported by 
support 36 attached to housing 46. Screw 30 bears 
against stop block 38, attached to the press frame. 
Screw 32 is locked by nut 34. Rotation of screw 30 
provides for paper pressure adjustment and thickness 
changes in sheet stock, while setting screw 32 provides 
a safety such that gears mounted on the coating blanket 
cylinder and press impression cylinder, cannot be 
meshed beyond a preset point while in the coating mode 
of operation. Once nut 34 is tightened, the nut is fixed 
(as if it were welded or pinned) for a specific screw 32 
setting. Clearance "S e " in FIG. 1 depends on the thick- 
ness of the sheet, S r which is generally between 0.000 to 
0.030 inches. As shown in FIG. 1, clevis 62 is adjusted 
such that a clearance exists within cylinder 58, between 
the piston and cylinder wall. The piston serves as an 
"OFF" stop for the coating assembly when the assem- 
bly is actuated. A separation will therefore exist be- 
tween the blanket and sheet when in the "OFF* impres- 
sion position. For a theoretical 0.000 sheet thickness, S c 
should be set for 0.060 inches approximately. 

A gear-motor 80, which may be hydraulic or electric, 
is suitably provided to drive the transfer roll 10. Suit- 
able means is provided to retract the coating assembly 
into and out of operative relation with the impression 
roller 66, up and down the rails 48. 

The coating assembly is shown in cooperative rela- 
tionship with a conventional series of printing rollers. 
The coating blanket on blanket cylinder 40 is in light 
"kiss" contact with the sheet on impression cylinder 66, 
the sheet on the impression cylinder being also in 
contact with a printing blanket on blanket cylinder 70; 
impression cylinder 66 thereby serves as a dual impres- 
sion cylinder, first for printing and next for coating. The 
sheet work piece is shown at 72. 

The coater is first locked into operation on the press 
unit by lowering it along the rails 48 toward the press 
- unit and engaging clevis 62 to lug 61 mounted on the 
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press through releasable latch pin 60. In operation, gear- 
motor 80 mounted on housing 46 rotates the roller 10 as 
coating fluid is pumped under pressure from a fluid 
reservoir (not shown) to an inlet opening in the doctor 
blade assembly. From there, coating spreads over the 5 
surface of roller 10 and is distributed by the doctor 
blade 26. A continuous flow of coating is maintained 
over the surface of the roller 10 and excess coating is 
recovered through drip pan 28, with an outlet for recy- 
cling. In this way, sufficient flow is maintained to pro- 10 
vide a flooded nip of coating between roller 10 and 
blade 26 and to provide uniformity of coating along the 
rollers' length. The amount of coating carried by the 
transfer roller 10 can be adjusted somewhat by turning 
screws 27 to adjust the pressure between doctor blade 15 
26 (or a metering roller) and the transfer roller 10, as 
described above. Hydraulic cylinders 58 serve to pull 
the entire unit against the press with a force that can be 
adjusted by adjusting the pressure in the cylinders 58. 
Screw 30 adjusts "ON" pressure between the coating 20 
blanket on blanket cylinder 40 and a sheet carried on 
impression cylinder 66. Cylinders 58 further serve to 
separate the coating blanket cylinder from the impres- 
sion cylinder while gears mounted on the adjacent cyl- 
inders still remain in mesh. Separation or clearance 44 S e " 25 
in FIG. 1 is about 0.060 to 0.030 inches to provide an 
"OFF" condition of the coater assembly to stop appli- 
cation of coating. As the blanket cylinder 40 rotates in 
direction R, coating is applied to the just printed sheet. 
Transfer roller 10 rotates as shown by direction R'. 30 

A uniform amount of liquid coating is continuously 
transferred to the blanket roller 40 at the nip between 
the blanket roller 40 and the transfer roller 10. The 
blanket roller 40 in turn delivers thai coating to the 
workpiece as the workpiece travels through the nip 35 
between the blanket roller 40 and the impression roller 
66. Changing the speed of roller 10 results in a change 
of coat weight added to the sheet. 

When the coater is not in use, latch pin 60 is released, 
and a suitable means moves the coating unit back along 40 
the rails 48 away from the printing rollers. 

More specifically, when using an acrylic water-based 
coating, a suitable transfer roller may be a quadrangular 
cell cylinder, having about 140 lines/inch, each square 
inch of cells carry 15 cubic billion microns of coating. A 45 
suitably engraved roller is sold by Pararco Roller Co. of 
Dallas, Tex. (Exact roll cell nomenclature is: 140 Roto- 
flo/138 for an optimum roll surface structure.) An 
acrylic water-based coating having about 45% solids 
can be applied to achieve an optimum dry coat weight 50 
of ~0.4-0.6 pounds per 1000 square feet, using a roll 
surface speed of 1:1 with that of coating blanket roll 40. 

Referring now to FIG. 2, there is shown a portion of 
a coating apparatus assembly including transfer roller 
10, coating material 12 fed from a supply thereof 13 and 55 
metered onto the roller by means of a doctor blade 
assembly 14, including a drip pan 28. The transfer roller 
10 is suitably driven by direct drive gear motor 80 
whose speed is controlled by a controller 82 responding 
to sensor 84 which senses the speed of the coating blan- 60 
ket cylinder 40. Controller 82 is adjusted to provide a 
preset surface speed ratio, 1:1 or less, between roller 10 
and cylinder 40, the slowest surface being that of roller 
10. Impression cylinder 66 includes a sheet gripper 95. 
The coating blanket on blanket cylinder 40. and associ- 65 
ated drive gear 40', preferably have the same operative 
diameter as the impression cylinder 66 and press gear 
66'. Gear 40' is directly driven by press gear 66' of 
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cylinder 66 so as to insure a positive synchronized drive 
relation there between. In FIG. 2, no worksheet is 
shown in this figure for clarity. Index marks are placed 
on adjacent gears to insure proper register of adjacent 
cylinders. The gear pitch line separation "P.L.S." is 
approximately equal to the sheet thickness * 4 Sht.Thk.'\ 
S lf shown on cylinder 66. D40 is a broken line corre- 
sponding to the outer diameter of the blanket on cylin- 
der 40, and the pitch line of gear 40' and is a broken 
line corresponding to the outer diameter of impression 
cylinder 66 and the pitch line of gear 66'. R40 is equal to 
R66 and thus D40 and Dm are equal. 

Referring now to FIG. 3 which is similar to FIG. 2, 
there is shown the same three rollers, the transfer roller 
10, the coating blanket cylinder 40 and the dual, com- 
mon, impression roller 66. The transfer roller 10 and the 
coating blanket roll 40 are shown commonly mounted 
in assembly 46 via bearing blocks 50, on inclined rails 
48. There is shown in this figure a first cylinder 57 with 
stop 18 which adjusts the pressure in the nip 90 between 
the transfer roller 10 and the coating blanket on blanket 
cylinder 40. A second cylinder 58 and screw 30 are 
provided to control the spacing in the nip 94 between 
the coating blanket on the blanket cylinder 40 and the 
dual impression cylinder 66 to accommodate a particu- 
lar sheet thickness. The last color printing blanket roll 
70 is not shown for clarity. Frame 16 pivots at P in FIG. 
3. 

FIG. 4 is a sectional view taken along lines 4—4 of 
FIG. 1 showing relationship or roll lengths to each 
other, a cover A' about the coating blanket cylinder 
drive gear, lateral and circumferential register provi- 
sions for the coaung blanket cylinder, B' and C respec- 
tively and other component pans shown in FIG. 1. 

As best shown in FIG. 4, housing 46 is offset to the 
inside of the press frame in the area of the bearings for 
coating cylinder 40, and therefore clears the press frame 
in this area. The remainder of the housing may lie along 
the inclined surface of the frame; that is, directly above 
the frame. This offsetting of housing 46 prevents having 
to alter (cut away) a portion of the press frame adjacent 
the bearing. 

For sequencing of rolls for proper coating operation, 
the following procedure is followed: 



**ON" 1. Transfer roll actuates to coating blanket 

cylinder upon actuation of press blanket 

cylinder of last printing unit. 
2. Coaling blanket cylinder actuates 10 sheet on 

press impression cylinder upon one full 

revolution of press. 
"OFF" 1. Transfer roll separates from coating blanket 

cylinder upon actuation of blanket cylinder of 

preceding press unit. 
I Coating blanket cylinder separates from the 

sheet on the press impression cylinder upon 

actuation of the press blanket cylinder of the 

last printing unit 



An alternate embodiment is shown in FIG. 5, which 
is particularly applicable for press units which cannot 
accommodate a coating assembly according to the in- 
vention in operable association with the press unit blan- 
ket cylinder as described above. In FIG. 5, an impres- 
sion cylinder is installed downstream of the final press 
unit, in place of a sheet transfer cylinder which ordinar- 
ily transfers the workpiece along a path from the final 
unit to the press delivery. 
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Specifically, press units 100 and 101 generally corre- 
spond to the Miehle Super 60" press. The positioning of 
certain cylinders in that press does not permit installa- 
tion of a coating assembly as described in the embodi- 
ment of FIG. 1. Existing press unit 101 includes sheet 5 
transfer cylinders 102, an impression cylinder 103, and 
plate and blanket cylinders 104 and 105. Ordinarily, the 
cylinders at positions 106 and 107 are also sheet work- 
piece transfer cylinders to transfer the workpiece from 
the final unit 101 to the delivery area 120. 10 

According to the invention, the sheet transfer cylin- 
der ordinarily occupying position 106 is replaced by an 
impression cylinder which cooperates with a retract- 
able coating assembly having a coating blanket cylinder 
140 as described above. Other components of the coat- 15 
ing assembly of FIG. 5 (e.g., transfer cylinder 110 and 
metering assembly 114) are the same as described above 
and require no further description. The operation of the 
apparatus of FIG. 5 is analogous to the operation of the 
above-described apparatus of FIGS. 1-4, and the coated 20 
sheet is transported to the press delivery. 

FIG. 6 shows a similar arrangement for a small (25") 
Heidleberg MO (R> press, in which a double-size sheet 
transfer cylinder at position 201 has been replaced with 
a double-size impression cylinder. A retractable coating 25 
assembly 202 according to the invention is positioned in 
operative association with the impression cylinder at 
201. Coating assembly 202 includes a coating blanket 
cylinder 240 and a coating transfer cylinder 210. 

FIG. 7 shows an arrangement featuring the use of a 30 
coater on a press that includes a Heidleberg coating 
tower 301 downstream from the final press unit. The 
coating tower includes a standard coating unit 302, 
having an application cylinder 303 which applies coat- 
ing to a workpiece nipped between application cylinder 35 
303 and coating impression cylinder 309 for applying a 
coating. A retractable coating assembly 304 according 
to the invention can be added by replacing the transfer 
cylinder at position 303 with an impression cylinder, 
and adding the coating assembly 304 upstream from the 40 
standard unit 302. Coating assembly 304 includes a re- 
tractable blanket cylinder 340 and a coating transfer 
cylinder 310, each of which is substantially similar to 
the coating cylinders described in FIGS. 1-4. The 
workpiece is transferred via transfer cylinder 308 to 45 
coater 301. In this way, it is possible to apply a water- 
based pre-coat to the sheet workpiece at unit 304, up- 
stream from the application of a U.V. sensitive coating 
at standard unit 302. The precoating is dried before the 
U.V. coating is cured at station 307. After coating, the 50 
sheet is presented to the press delivery 320 in the stan- 
dard way. Such a double coating system is particularly 
useful where the ink and the U.V. coating are not com- 
patible, requiring the intermediate pre-coating layer to 
separate them. 55 

FIG. 8 shows an alternative retrofit of the coating 
tower shown in FIG. 7. Specifically, the cylinder in 
position 403 is a standard transfer cylinder. Coating 
impression cylinder 404, which is part of the standard 
coating unit 402 serves to apply a second layer of coat- 60 
ing from the coating assembly 405 according to the 
invention, which is retrofit to work in cooperation with 
impression cylinder 404. Coating assembly 405 includes 
a blanket cylinder 440 and a transfer cylinder 410 as 
described above. The remainder of the coating tower 65 
and delivery is generally as described for FIG. 7, and 
further description is not necessary here. The embodi- 
ment of FIG. 8 is useful for applying a double layer of 
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coating at a single impression cylinder, with the first 
layer being applied by the standard coating unit 402 and 
the second layer being applied as described above. 

Another alternate embodiment is shown in FIGS. 
9-11 which includes alternative features of the coating 
unit embodiment illustrated in FIGS. 1-4. 

A different method of 'locking" the coating unit (e.g. 
the unit of FIG. 3) to the press is illustrated in FIG. 9. 
The coating unit is displaced down the rails 48 by means 
of a hydraulic cylinder 500. Once in the vicinity of the 
press, electromagnets 502, 504, located on the press and 
the coating unit, respectively, mate and attach the coat- 
ing unit to the press. These electromagnets act to main- 
tain the relative positions of the two units and therefore 
serve to replace latch pin 60, lug 61, and clevis 62. 

Before attaching the coating unit, a registering pro- 
cess is initiated. Registering refers to aligning the coat- 
ing unit with the press in an operative position. More 
specifically, registering aligns the teeth of gear 66' at- 
tached to the press impression cylinder 66 to those of 
another gear 40' attached to the coating blanket cylin- 
der 40. Additionally, when the gears have been prop- 
erly aligned, the sheet gripper is in its proper position 
relative to (and is registered with) the blanket gripper 
and gap on cylinder 40. Proximity sensors 506, 508 (or 
their equivalent) are attached to gear 66' and gear 40', 
respectively, and are placed near the perimeter of the 
gears. Both gears 66', 40' are rotated relative to one 
another until these sensors 506, 508 are in their nearest 
proximity, indicating proper orientation. The gear teeth 
are then brought together in a mesh configuration, and 
index marks of FIG. 2 will be as shown. 

Gear 40', attached to the coating blanket cylinder, is 
made of a resilient plastic material (i.e. MC901 Nylon). 
The purpose of manufacturing the gear out of plastic is 
to avoid problems associated with uneven gear wear. 
Metal gears in a gear train that have differencing 
amounts of wear may not mesh properly and may cause 
poor quality printing. Therefore, all metal gears in a 
gear train are usually replaced concurrently so that 
wear is matched for all gears in a set. A plastic gear on 
the retrofit blanket cylinder can adjust to the wear of 
the press gear 66' because of its ductile and resilient 
qualities. Therefore, coating unit gear 40' can be main- 
tained independently of press gear 66' and can be retrof- 
itted or replaced independent of the state of wear of 
press gears without interfering with the quality of the 
printed material. 

When the coating unit is locked to the press, it some- 
times becomes necessary to realign the coated blanket 
cylinder 40 without separating the coating unit from the 
press. Therefore, both circumferential and lateral ad- 
justments are possible. 

Means for circumferential adjustments are illustrated 
in FIG. 10. The gear 40' attached to the coating blanket 
cylinder 40 includes a hub 650. Atop the hub 650 is a 
face plate 652 which is secured to the coating blanket 
cylinder shaft 654 (shown on end view). Four bolts 658', 
attached to the hub 650 extend out of the hub through 
four machined slots 656 in the face plate 652. Four nuts 
658 are tightened on the bolts and are utilized to fasten 
the face plate 652 and shaft 654 to the gear hub 650, 
thereby fixing the rotational orientation of the coating 
blanket cylinder 40 to the gear 40'. To adjust the cylin- 
der orientation with respect to the fixed gear position, 
the nuts 658 are loosened, and the face plate 656 and 
shaft 654 are rotated relative to the gear hub. Appar- 
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ently, the limits of rotation are defined by the circumfer- 
ential length of the machined slots 656. 

Means for lateral adjustments are illustrated in FIG. 
11. Coating blanket cylinder 40 is attached to a shaft 654 
at both ends. Gear 40' is mounted on one end of this 5 
shaft 654 (as described above). The lateral position of 
the cylinder 40 is maintained via shaft collars 600. The 
shaft collars 600 are placed on opposite ends cf the 
shaft, and when secured, do not allow for lateral motion 
of the cylinder with respect to the shaft. Cylinder 40 is 10 
preferably keyed to the sheet 654 to prevent circumfer- 
ential movement of the cylinders relative to the shaft. 
These collars have internal threads, and the shaft hol- 
low tubes having an inner diameter is threaded exter- 
nally. 15 

Each shaft collar 600 includes inner screw threads 
which mate with outer screw threads 602 contained on 
the shaft 654. Tc move the cylinder 40 in a lateral direc- 
tion, shaft collars 600 are loosened on the cylinder 
which specifically entails routing these collars on their 20 
threads away from the cylinder, to free the cylinder to 
be laterally displaced on the shaft in either direction. 
When a desired position is achieved, the cylinder 40 is 
again tightened to the shaft 654 by routing the shaft 
collars 600 on their threads toward the cylinder and into 25 
a tight fit against the cylinder. The force of the shaft 
collars against the cylinder act to lock the cylinder in a 
fixed lateral orienUtion relative to the shaft. 

FIGS. 12a and Mb show the coating unit adapted for 
two different web offset presses to coat, e.g. with a U. V. 30 
coating). In FIG. 12a, press unit 701 is a single-sided 
web offset lithographic press, having a printing blanket 
cylinder 702 and an impression cylinder 703 for printing 
web workpiece 704. Coating unit 705 includes metering 
cylinder 706 and blanket cylinder 707, as described 35 
above. 

In FIG. 12b, press unit 801 is a double sided (blanket- 
to-blanket) web offset lithographic press unit in which 
blanket cylinders 802 and 803 print opposite sides of 
web workpiece 804 simultaneously. Coating unit 805 40 
operates in associating with blanket cylinder 803 to coat 
the top side of web 804. 

OTHER EMBODIMENTS 

Other embodiments are within the following claims. 45 
For example, other doctor blade arrangements may be 
used to doctor the coating from the transfer roller 10, 
such as a system utilizing a reverse ingle blade or hav- 
ing dual blades and having a coating inlet between the 
two blades. A roll, or roller means, may also replace the 50 
doctor blade arrangement. Other types of engraved or 
smooth surfaced cylinders may be used. Those skilled in 
the art will appreciate that the coating unit described 
above may be adapted to achieve numbering, slitting, 
scoring, and the like. Moreover, the coating unit de- 55 
scribed above may be used to deliver varnishes, coat- 
ings, glues, dyes, etc. in addition to coatings. Other 
types of presses may be used in conjunction with the 
coater, but offset lithographic sheet-feeding presses are 
preferred. For example, the coating unit may be 60 
adapted to web offset press printing. 

What is claimed is: 

1. A coating apparatus for applying a liquid coating 
to a workpiece in co-operation with an impression cyl- 
inder mounted on a lithographic printing press, said 65 
press having at least one ink carrying surface for apply- 
ing ink to said workpiece prior to coating, said coating 
apparatus comprising, 



a) an independent, cooperatively operating coating 
assembly comprising: 

i) a liquid coating supply means: 

ii) a coating carrier which includes a resilient coal- 
ing carrying surface for carrying liquid coating; 

iii) a means for metering and transferring liquid 
coating, operatively connected between said 
coating supply and said carrying surface, for 
mainuining a controlled amount of liquid coat- 
ing on said coating carrying surface; and 

iv) structural members integrating said means for 
metering and transferring liquid coating and said 
coating carrier into said coating assembly; 

b) supports for allowing movement of said coating 
assembly between: i) an operative position in which 
said coating surface on said carrying surface is in 
routive pressure contact with a workpiece on said 
press unit impression cylinder; and ii) a fully re- 
tracted position in which said coating assembly is 
completely disengaged from said press unit impres- 
sion cylinder at a location remote from the press 
unit impression cylinder, said coating assembly, 
including said coating carrier and said means for 
metering and transferring coating material, remain- 
ing connected during said movement; 

whereby, in said operative position, said carrying 
surface continuously delivers a smooth, uniform, 
metered amount of said liquid coating material to 
said workpiece on said impression cylinder. 

2. The coating apparatus of claim 1 in which said 
coating assembly comprises: 

a) a roller means for metering and transferring a uni- 
form predetermined quantity of coating to said 
resilient carrying surface on said coating carrier, 
said coating supply means being operatively associ- 
ated with said roller means; 

b) a movable support for said coating carrier, for 
moving said coating carrier into and out of contact 
with said workpiece on said impression cylinder; 

c) a movable support for said roller means for moving 
said roller means into and out of contact with said 
coating surface on said coating carrier; 

d) means for integrating said coating carrier and said 
roller means into said coating assembly; 

e) means for independently actuating said coating 
carrier movement and said roller means movement; 

0 means for independently adjusting pressure be- 
tween said coating surface on said coating carrier 
and said workpiece on said impression cylinder and 
pressure between said roller means and said coating 
surface on said coating carrier; and 

g) means for integrating said coating assembly with 
said impression cylinder in said operative position, 
such that a change in pressure between said carry- 
ing surface on said coating carrier and said work- 
piece on said impression cylinder, or actuation of 
said carrier into and out of conuct with said work- 
piece, does not alter pressure between said roller 
and said coating carrier; and such that a change in 
pressure between said roller means and said carry- 
ing surface on said coating carrier, or actuation of 
said roller means into and out of conuct with said 
coating surface on said coating carrier, does not 
alter pressure between said coating surface on said 
coating carrier and said workpiece on said impres- 
sion cylinder. 

3. The coating apparatus of claim 1 in which said 
coating assembly comprises: 
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a) support and retraction means for said coating as- 
sembly allowing movement of said coating assem- 
bly between at least three positions, a first position 
in which said coating surface on said coating car* 
rier is operatively engaged with a workpiece on 5 
said press unit impression cylinder, a second (off- 
impression) position in which said coating surface 
on said coating carrier is separated somewhat from 
said workpiece on said press unit impression cylin- 
der, and a third (storage) position in which said 10 
coating assembly is removed away from the im- 
pression cylinder, allowing access to said press; 
said coating assembly, including said means for 
metering and transferring coating material, remain- 
ing connected during movement of said coating 15 
carrier as part of said coating assembly. 

4. The apparatus of claim 1, claim 2, or claim 3 
wherein said impression cylinder is operatively associ- 
ated with a printing blanket cylinder positioned in a 
printing unit of said printing press, whereby, in opera- 20 
tion, a workpiece on said impression cylinder contacts 
said printing blanket at a first workpiece location while 

it contacts said coating surface on said coating carrier at 
a second workpiece location, enabling simultaneous 
printing and coating at said impression cylinder. 25 

5. The apparatus of claim 1 wherein said coating 
assembly is mounted on an inclined support. 

6. The apparatus of claim 1 further comprising a 
means for moving the coating assembly toward or away 
from the press unit. 30 

7. The apparatus of claim 6 wherein the means for 
moving the coating assembly comprises a hydraulic 
cylinder. 

8. The apparatus of claim 1 wherein said means for 
metering and transferring coating comprises a transfer 35 
cylinder in operative contact with said coating surface 
on said coating carrier and means for metering the 
amount of coating carried on said transfer cylinder. 

9. The apparatus of claim 8 including means to con- 
trol the nip between said transfer cylinder and said 40 
coating surface on said coating carrier. 

10. The apparatus of claim 1 including a gear posi- 
tively coupling said coating carrier to said impression 
cylinder when said coating assembly is in said first oper- 
ating position. 45 

11. The apparatus of claim 10 wherein said gear com- 
prises a plastic material. 

12. The apparatus of claim I wherein the impression 
cylinder comprises a gear adapted to drive a gear for 
the coating carrier. 50 

13. The apparatus of claim 10 further comprising 
means of registering the gear for the coating carrier 
with the adjacent impression cylinder gear. 

14. The apparatus of claim 13 further comprising 
sensors on said coating carrier gear and said impression 55 
cylinder gear to rotationally align said gears with one 
another 

15. The apparatus of claim 1 further comprising 
means for adjusting the position of the coating carrier 
relative to the impression cylinder, while the coating 60 
carrier remains drivingly engaged with the impression 
cylinder. 

16. The apparatus of claim 8 or 9 comprising an ad- 
justable stop to control the nip between the coating 
surface on said coating carrier and the workpiece on 65 
said impression cylinder, without changing the coating 
carrier relationship to the liquid coating metering and 
transfer means. 



17. The apparatus of claim 1 wherein said coating 
earner further comprises means for register adjustment 
with the adjacent press impression cylinder. 

18. The apparatus of claim 17 wherein the register 
adjustment comprises a plurality of bolts corresponding 
to slots, which cooperate to allow for movement of the 
coating carrier with respect to a gear for the coating 
earner. 

19. The apparatus of claim 17 wherein the coating 
carrier further has means enabling lateral register ad- 
justment relative to the adjacent press impression cylin- 
der. 

20. The apparatus of claim 19 wherein the lateral 
register adjustment means comprises threaded collars 
adapted to allow for lateral movement of the coating 
carrier located at both ends of said coating carrier rela- 
tive to a shaft extending through and supporting the 
carrier, said shaft being fixed against lateral movement. 

21. The apparatus of claim 1 wherein said impression 
cylinder is retrofit into a position in said printing press 
ordinarily occupied by a workpiece transfer cylinder. 

22. The apparatus of claim 21 in which said position 
of said impression cylinder is retrofit in place of a work- 
piece transfer cylinder positioned to transfer said work- 
piece to a fixed coater. 

23. The apparatus of claim 1 wherein said printing 
press is connected to a fixed coater and said impression 
cylinder is an impression cylinder that forms part of said 
coater. 

24. The apparatus of claim 1 further comprising a 
means of locking the coating assembly to the press unit. 

25. The apparatus of claim 24 wherein the means of 
locking compnses a clevis and a press-mounted lug 
cooperatively sized and positioned to engage said 
clevis t and a releasable latch pin adapted to connect said 
clevis to said lug. 

26. The apparatus of claim 24 wherein the means of 
locking comprises a pair of cooperatively sized and 
positioned electromagnets. 

27. The apparatus of claim 2 comprising 
means to positively rotate said roller means, 
means to positively rotate said coating surface on said 

coating carrier in registration with said workpiece 
supported and conveyed on said impression cylin- 
der, 

sequencing means, cooperatively associated with the 
means for actuating, for sequentially actuating 
movement of said roller to said coating surface on 
said coating carrier, before actuating movement of 
said coating surface on said coating carrier to en- 
gage said printed workpiece on said impression 
cylinder, and for sequentially actuating movement 
of said roller away from said coating surface on 
said coating carrier before actuating movement of 
said coating surface on said coating carrier away 
from said workpiece. 

28. The apparatus of claim 1 comprising means to 
vary the surface speed of at least one roller in the roller 
means relative to the surface speed of the carrier. 

29. The apparatus of claim 1, claim 2, or claim 3, 
wherein said coating carrier is a coating blanket cylin- 
der or a coating plate cylinder. 

30. The apparatus of claim 1, claim 2, or claim 3, 
wherein said coating carrier presents a gapped coating 
surface to said impression cylinder as said impression 
cylinder rotates, and said printing ink carrier presents a 
gapped printing surface to said impression cylinder as 
said impression cylinder rotates, said coating surface 



(including said gap therein) having a perimeter substan- 
tially equaJ to the perimeter of said printing surface 
(including said gap therein). 

31. The apparatus of claim 1, claim 2 or claim 3 
wherein the coating carrier is a coating plate cylinder 5 
carrying a plate. 

32. The apparatus of claim 1, claim 2 or claim 3 
wherein the impression cylinder is a standardly supplied 
impression cylinder supporting a workpiece being 
printed on a lithographic printing press unit. 1° 

33. The apparatus of claim 1, claim 2 f or claim 3 t 
wherein the impression cylinder is retrofit in place of a 
standardly supplied transfer cylinder on a lithographic 
printing press unit, 

34. The apparatus of claim 2 wherein means support- 15 
ing and integrating comprises a first pair of frames sup- 
porting said moveable support means for said carrier 
and said roller means, including said support actuating 
means and adjustment means, where said pair is mi- 
nutely adjustable, actuatable and relocatable to a re- 
mote position from said impression cylinder, said im- 
pression cylinder being supported by a second pair of 
frames. 

35. The apparatus of claim 34 wherein said actuation ^ 
means for said first pair of frames include a pair of hy- 
draulic cylinders. 

36. The apparatus of claim 2 wherein said means for 
independently adjusting pressure includes stops and 
screws for adjusting pressure between said coating sur- ^ 
face on said coating carrier and said workpiece on said 
impression cylinder, associated with means to limit 
pressure therebetween. 

37. The apparatus of claim 2 wherein the roller means 
comprises an engraved anil ox roll having an engraved J5 
cell structure with a maximum capacity of approxi- 
mately 15 billion cubic microns per square inch for 
carrying a water-base acrylic coating having a solids 
content of approximately 45% to apply a dry coat 
weight to said sheet workpiece of approximately 0.4 to 40 
0,6 lbs/ 1000 Ft 3 when the anilox roll has a surface speed 
approximating that of the resilient coating surface of the 
coating carrier. 

38. Apparatus for applying a uniform and smooth 
liquid coating, on line, to a printed workpiece in a multi- 45 
color sheet -fed lithographic printing press wherein 
coating is applied to said workpiece while said work- 
piece is supported and conveyed by an impression cylin- 
der of said press, said coating being applied over wet 
ink, said apparatus comprising: so 

a coating carrier supporting a resilient coating surface 
in rotative pressure contact with said printed sheet 
workpieces; 

roller means for metering and transferring a uniform 
predetermined quantity of coating to said resilient 55 
coating surface on said coating carrier; 

coating supply means operatively associated with 
said roller means; 

means supporting said coating carrier, said roller 
means and said coating supply means, into a coop- 60 
eratively operable coating assembly; 

means to adjust pressure between said resilient sur- 
face on said coating carrier and said sheet work-, 
piece: 

means to adjust pressure between said roller means 65 

and said coating carrier; 
means to rotate said coating carrier such that said 

resilient surface of said carrier rotates with said 
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sheet workpiece to apply a uniform, smooth coat- 
ing over wet ink on said sheet workpiece; 

means to rotate said roller means; 

means to actuate said coating carrier from said sheet 
workpiece to an ofT-impression position; 

support and guide means for said coating assembly 
attached to said press; 

and, means to retract said coating assembly including 
said coating carrier, said roller means and said 
coating supply means, to a remote position substan- 
tially away from said impression cylinder, to pro- 
vide access to said press upon movement of said 
coating apparatus. 

39. A method for printing and coating a workpiece, 
by transmitting said workpiece through a coating appa- 
ratus in cooperation with an impression cylinder 
mounted on a lithographic printing press, said coating 
apparatus comprising 

a) an independent, cooperatively operating coating 
assembly comprising: 

t) a liquid coating supply means; 

ii) a coating carrier which includes a resilient coat- 
ing carrying surface for carrying liquid coating; 

iii) a means for metering and transferring liquid 
coating, operatively connected between said 
coating supply and said carrying surface, for 
maintaining a controlled amount of liquid coat- 
ing on said coating carrying surface; and 

iv) structural members integrating said means for 
metering and transferring liquid coating and said 
coating carrier into said coating assembly; 

b) supports for allowing movement of said coating 
assembly between: i) an operative position in which 
said coating surface on said carrying surface is in 
rotative pressure contact with a workpiece on said 
impression cylinder; and ii) a fully retracted posi- 
tion in which said coating assembly is completely 
disengaged from said impression cylinder at a loca- 
tion remote from the impression cylinder, said 
coating assembly, including said coating carrier 
and said means for metenng and transferring coat- 
ing material, remaining connected during said 
movement; 

whereby, in said operative position, said carrying 
surface continuously delivers a smooth, uniform, 
metered amount of said liquid coating material to 
said workpiece on said impression cylinder. 

40. The method of claim 39 in which said impression 
cylinder is operatively associated both with a printing 
carrier at a first location on said workpiece and with 
said coating carrier at a second location on said work- 
piece, to simultaneously print and coat said workpiece 
at a single impression cylinder. 

41. The method of claim 39 in which said printing 
press includes a coater for providing a U.V. curable 
coating, and said coating assembly coats with a pre- 
coat, prior to application of said U.V. curable coating 
by said coater. 

42. The method of claim 39 in which said printing 
press includes a fixed coater comprising a fixed coater 
impression cylinder operatively connected to a coater 
blanket cylinder and to said coating assembly carrier, 
whereby said method comprises coating said workpiece 
with two coating layers at said fixed coater impression 
cylinder. 

43. A method for applying a liquid coating to a work- 
piece, using a coating apparatus operating on line with 
an impression cylinder of a lithographic printing press, 



said press having at least one ink carrying surface for 
applying ink to said workpiece prior to coating, said 
coating apparatus comprising: a) a coating earner 
adapted to carry a resilient coating surface in rotative 
pressure contact with said workpiece supported by said 5 
impression cylinder; b) a roller means for metering and 
transferring a uniform predetermined quantity of coat- 
ing to said resilient coating surface on said coating car- 
rier; c) coating supply means operative] y associated 
with said roller means; d) a movable support for said 10 
coating carrier for moving said coating carrier into and 
out of contact with said workpiece on said impression 
cylinder; and a movable support for said roller means 
for moving said roller means into and out of contact 
with said coating surface on said coating carrier; said 15 
coating carrier and said roller means being integrated 
into a unitary assembly; said method comprising: 

a) independently actuating said coating carrier move- 
ment on the one hand and said roller movement on 
the other hand; 20 

b) independently adjusting pressure between said 
coating surface on said coating carrier and said 
workpiece on said impression cylinder and pres- 
sure between said roller means and said coating 
surface on said coating carrier; and 25 

c) integrating said impression cylinder with said as- 
sembly, such that a change in pressure between 
said coating surface on said coating carrier and said 
workpiece on said impression cylinder, or actua- 
tion of said carrier into and out of contact with said 30 
workpiece, does not alter pressure between said 
roller means and said coating carrier; and such that 

a change in pressure between said roller means and 
said coating surface on said coating carrier, or 
actuation of said roller means into and out of 35 
contact with said coating surface on said coating 
carrier, does not alter pressure between said coat- 
ing surface on said coating carrier and said work- 
piece on said impression cylinder. 

44. The apparatus of claim 4, wherein said coating 40 
carrier is a coating blanket cylinder or a coating plate 
cylinder. 

45. The apparatus of claim 4, wherein said coating 
carrier presents a gapped coating surface to said impres- 
sion cylinder as said impression cylinder rotates, and 45 
said printing ink carrier presents a gapped printing sur- 
face to said impression cylinder as said impression cylin- 
der rotates, said coating surface (including said gap 
therein) having a perimeter substantially equal to the 
perimeter of said printing surface (including said gap 50 
therein). 
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46. The apparatus of claim 4, wherein the coating 
carrier is a coating plate cylinder carrying a plate 

47. The apparatus of claim 4, wherein the impression 
cylinder is a standardly supplied impression cylinder 
supporting a workpiece being printed on a lithographic 
printing press unit. 

48. The apparatus of claim 16 wherein said adjustable 
stop includes stops and screws for adjusting pressure 
between said coating surface on said coating carrier and 
said workpiece on said impression cylinder, associated 
with means to limit pressure therebetween. 

49. Coating apparatus operating on line with an im- 
pression cylinder of a lithographic printing press to 
apply liquid coating to a workpiece, said press having at 
least one ink carrying surface for applying ink to said 
workpiece prior to coating, said coating apparatus com- 
prising: a) a coating carrier adapted to carry a resilient 
coating surface in rotative pressure contact with said 
workpiece supported by said impression cylinder; b) a 
roller means for metering and transferring a uniform 
predetermined quantity of coating to said resilient coat- 
ing surface on said coating carrier; c) coating supply 
means operatively associated with said roller means; d ) 
a movable support for said coating carrier for moving 
said coating carrier into and out of contact with said 
workpiece on said impression cylinder; e) a movable 
support for said roller means for moving said roller 
means into and out of contact with said coating surface 
on said coating carrier; f) means for independently actu- 
ating said coating carrier movement on the one hand 
and said roller movement on the other hand; g) means 
for independently adjusting pressure between said coat- 
ing surface on said coating carrier and said workpiece 
on said impression cylinder and pressure between said 
roller means and said coating surface on said coating 
carrier; h) means for integrating said impression cylin- 
der with said assembly, such that a change in pressure 
between said coating surface on said coating carrier and 
said workpiece on said impression cylinder, or actuation 
of said carrier into and out of contact with said work- 
piece, does not alter pressure between said roller means 
and said coating carrier; and such tha: a change in pres- 
sure between said roller means and said coating surface 
on said coating carrier, or actuation of said roller means 
into and out contact with said coating surface on said 
coating carrier, does not alter pressure between said 
coating surface on said coating carrier and said work- 
piece on said impression cylinder; 

said coating carrier and said roller means being inte- 
grated into a unitary assembly. 

***** 
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[57] ABSTRACT 

In a rotary press, temperature of a printing plate is 
sensed by an infrared temperature sensor mounted in 
close proximity to a cylinder carrying the printing plate. 
Sensor output is used to control a closed loop of a water 
circulating system which includes one or more water- 
carrying rollers in an ink tram. A water cooler and a 
water heater are provided in the closed loop and are 
controlled in response to the sensor output to maintain 
the printing plate at a temperature which allows proper 
inking thereof. 

8 Claims, 1 Drawing Sheet 
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APPARATUS AND METHOD FOR CONTROLLING 
TEMPERATURE OF PRINTING PLATE ON 
CYLINDER IN ROTARY PRESS 

5 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention pertains to rotary printing 
presses and, more particularly, to the control of the 
temperature of the plate on a cylinder in such presses. 

2. Description of the Related Art 

The temperature of the plate on a cylinder of a rotary 
printing press is important in maintaining printing qual- 
ity as the ability to achieve proper inking of the plate is 
related to temperature. If the plate temperature is too 
high, the ink viscosity drops. Thus, the ink breaks down 
and tends to adhere to the nonimage bearing areas of the 
plate. Improper inking may also occur when the plate 
temperature is too low* M 

U.S. Pat No. 2,971,460 issued to Shindle in 1961 and 
discloses a system for controlling ink roller temperature 
in a printing press by means of water circulating 
through the hollow interior of the rollers. This system is 
primarily concerned with heating of the rollers with ^ 
heat extracted from web cooling rollers. When cooling 
of the inking rollers is necessary, the system relies on 
the use of cold water from an external source with the 
subsequent discharge of the water to a drain. However, 
such an open circulation system is wasteful of water. ^ 

Temperature control in the Shindle system is by way 
of thermostatic valves which are responsive to the 
water temperature which is, effectively, only an indi- 
rect measurement of the inking roller temperature. 

Modern rotary presses and the inks used therewith 35 
are such that cooling, rather than heating, of the inking 
train and printing plate has primary importance. It is, 
accordingly, a primary object of the present invention 
to provide a system for effecting such cooling in an 
efficient, water-conserving manner. 40 

In the printing process, the critical temperature for 
proper inking is that of the printing plate itself. It is also 
a principal object of the present invention to provide a 
temperature control system which is directly responsive 
to the plate temperature. 45 

A further object of the invention is the provision of 
such a temperature control system which is capable of 
either cooling or heating the printing plate. 

SUMMARY OF THE INVENTION ^ 

The above and other objects of the invention will 
become apparent hereinafter and are achieved by the 
provision of a plate temperature control system for a 
rotary printing press. This system includes a closed loop 
water circulating system including one or more, prefer- 55 
ably three, hollow, water-carrying rollers in the ink 
train of the press, a water heater, a water cooler, a 
controlled mixing valve, and a circulating pump; an 
electrical control system for the water heater, water 
cooler, mixing valve and pump; and an infrared temper- 60 
ature sensor being mounted in close proximity to the 
plate cylinder of the press to detect its temperature. The 
sensor also provides input to the control system. 

For a more complete understanding of the invention 
and the objects thereof, reference should be made to the 65 
accompanying drawing and the following detailed de- 
scription wherein a preferred embodiment of the inven- 
tion is illustrated and described. 



DESCRIPTION OF THE DRAWING 
In the drawing: 

FIG. 1, the sole FIGURE, is a schematic showing of 
a rotary printing press and the plate temperature con- 
trol system of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Generally, a rotary offset printing press 10, with the 
exception of the temperature control system of the pres- 
ent invention, has a conventional design and construc- 
tion. Such a press 10 includes a plate cylinder 12 which 
carries, on the circumferential face thereof, a printing 
plate 14. Ink is furnished to the plate 14 from a fountain 
16 by way of an ink train 18 consisting of a plurality of 
inking rollers 30. As is well known, the plate 14 is 
etched so as to be ink receptive only in those areas 
which are to be printed From the plate 14, the ink is 
transferred to a blanket cylinder 20 and then to a sheet 
or web 22 of paper or the like brought into contact 
therewith by an impression cylinder 24. 

As was discussed above, proper inking of the plate 14, 
so as to provide quality printing, is dependent, in pan, 
on the ink temperature as it is applied to the plate 14. 
Excessive temperature causes a lowering of ink viscos- 
ity and a break down of the ink with smearing of the ink 
onto the nonprinting regions of the plate 14. Improper 
inking of the plate 14 may also occur when the ink 
temperature is too low, as may be the case during start- 
up or after the press 10 has been shutdown for a long 
period of time. 

In accordance with the present invention, a closed 
loop water circulating system responsive to the temper- 
ature of the printing plate 14 is provided to maintain the 
desired plate temperature and, accordingly, the temper- 
ature of the ink applied thereto. In this system, one or 
more, preferably three, of the rollers 30 of the ink train 
18 are hollow and are provided with rotary water inlet- 
and .outlet connections 32 and 34, respectively, whereby 
water is circulated within the rollers 30 in beat ex- 
change therewith. The details of such rollers 30 and 
rotary connections 32 and 34 are well known and need 
not be further described herein. 

Supply and return conduits 36 and 38, respectively, 
connect the rollers 30 to a water circulating and coo- 
ling/heating unit 40. Water entering the unit 40 from 
conduit 38 flows first through a water heater 42 which 
is, preferably, a flow-through electric heater, to a pipe 
44 leading to an inlet chamber 46 of a dual chamber 
reservoir 48. A water chiller 50 has its inlet connected 
to the inlet chamber 46 by a pipe 52, a first circulating 
pump 54, and a pipe 56. The water chiller 50 has its 
outlet connected to an outlet chamber 58 of the reser- 
voir 48 by a pipe 60. The chiller 50 is connected to a 
refrigeration system including a compressor 62 and a 
condenser 64 via refrigerant lines 66 and 68, respec- 
tively. A controllable mixing valve 70 has its first inlet 
connected by piping 72 to the outlet chamber 58 of the 
reservoir 48 and its second inlet connected to a pipe 74 
which branches from the pipe 44. The outlet of the 
valve 70 is connected by piping 76 to a second circulat- 
ing pump 78 which, in turn, has its outlet connected to 
the supply conduit 36. 

The cooling/heating unit 40 is capable of circulating 
either cooled or heated water through the rollers 30 of 
the ink train 18 in order to maintain the ink at the de- 
sired temperature for proper inking of the plate 14. 
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Operation of the unit 40 is regulated by an electrical 
control unit 82 in accordance with the temperature of 
the printing plate 14. A plate temperature sensor 84 
provides an input to the control unit 82. In the preferred 
embodiment, this sensor 84 is an infrared sensor 5 
mounted in close proximity to the periphery of the 
printing plate 14 of the cylinder 12, preferably midway 
between the ends thereof. It will be appreciated, how- 
ever* that other types of sensors for detecting the tem- 
perature of the printing plate 14 may be employed. The 10 
control unit 82 is provided with an appropriate input 
device 86 by which the desired plate temperature is 
supplied manually by an operator of the printing press 
10. 

The operation of the invention will now be described. 15 
When the press 10 is initially started, the cylinders 12 
and the rollers 30 may be such that the plate tempera- 
ture lower than desired. Under these circumstances, 
the control unit 82 activates the second circulating 
pump 78 and the water heater 42. The unit 82 also ener- 20 
gizes the mixing valve 70 so that water is circulated 
through the heater 42, the pipe 44, the branch pipe 74, 
and the pipe 76 to the second circulating pump 78 to 
supply heated water to the conduit 36 for circulation 
through the hollow ink rollers 30. 

As the plate temperature rises due both to heat sup- 
: plied by the unit 40 and also due to frictionally gener- 
^ ated heat occurring during operation of the press 10, 
cooling of the printing plate 14 becomes necessary to ^ 
maintain the desired inking temperature. In the cooling 
mode of the unit 40, the heater 42 is turned off while the 
. chiller SO is activated to maintain a supply of cooled 
: water in the outlet chamber 58. The mixing valve 70, 
r under control of the control unit 82, regulates the tern- 35 
perature of the water supplied to the inking rollers 30 
through the conduit 36 by proportioning the amount of 
cooled water from the chamber 58 with the amount of 
^warm water returning from the rollers 30 through the 
= conduit 38 and the branch pipe 74. By way of example, 40 
-if a plate temperature of 60* F. is desired, the tempera- 
ture of the water supplied is about 48* F. as will be 
^apparent to those skilled in the art, the temperatures are 
1 dependent on several factors, including the speed of the 
operating press 10 and the amount of ink coverage. 45 

While, in the illustrated embodiment, the cooling- 
/heating unit 40 is an integrated unit, it may be prefera- 
ble to have the reservoir 48 and the water chiller 50 
located separately from the remainder of the unit 40. 
Hie space available for installation, as well as other 50 
factors, determine the particular configuration. 

As these and other changes may be made in the de- 
scribed embodiment of the invention without departing 
from the spirit thereof reference should be had to the 
appended claims in determining the true scope of the 55 
invention. 
What is claimed is: 

1. A temperature control system for a printing plate 
of a rotary press of a type having a Cylinder, said print- 
ing plate being carried on the cylinder, and an ink train 60 
including a plurality of ink rollers, at least one of which 
rollers is hollow and equipped with connections for 
circulating water in a heat exchange relationship there- 
through, said system comprising: 
a water circulating unit including a two-chambered 65 
water reservoir, two circulating pumps, a water 
chiller, a water heater and a controllable mixing 
valve, said circulating unit being connected to the 



hollow roller to provide a closed loop water circu- 
lating path; 

temperature sensing means for detecting a tempera* 
ture of the printing plate and also for generating a 
signal corresponding to a detected plate tempera- 
ture; and 

means, responsive to the signal, for controlling the 
circulating unit so as to regulate a temperature of 
the water circulating through the closed loop path 
in accordance with the detected plate temperature. 

2. The temperature control system of claim 1 wherein 
said temperature sensing means comprises an infrared 
temperature sensor mounted in close proximity to the 
cylinder. 

3. A temperature control system for a printing plate 
of a rotary press of a type having a cylinder, said print- 
ing plate being carried on the cylinder, and an ink train 
including a plurality of ink rollers, at least one of which 
rollers is hollow and equipped with connections for 
circulating water in a heat exchange relationship there- 
through, said system comprising: 

a water circulating unit including a circulating pump, 
a water chiller, and a controllable mixing valve, 
said circulating unit being connected to the hollow 
roller to provide a closed loop water circulating 
path; 

temperature sensing means for detecting a tempera- 
ture of the printing plate and also for generating a 
signal corresponding to a detected plate tempera- 
ture; and 

means, responsive to the signal, for controlling the 
circulating unit so as to regulate a temperature of 
the water circulating through the closed loop path 
in accordance with the detected plate temperature; 

wherein said temperature sensing means comprises an 
infrared temperature sensor mounted in close prox- 
imity to the cylinder; 

wherein the circulating unit further includes a water 
heater; and 

wherein the circulating unit further includes a reser- 
voir having a first chamber receiving water re- 
turned from the roller and- also having a second 
chamber, said water chiller being connected be- 
tween the first chamber and the second chamber, 
said mixing valve having a first inlet connected to 
the second chamber for receiving cooled water 
therefrom and also having a second inlet for receiv- 
ing water returned from the roller, said mixing 
valve being operable to proportion water flow 
through the first inlet and the second inlet in accor- 
dance with a desired water temperature. 

4. A temperature control system for a printing plate 
of a rotary press of a type having a cylinder, said print- 
ing plate being carried on the cylinder, and an ink train 
including a plurality of ink rollers, at least one of which 
rollers is hollow and equipped with connections for 
circulating water in a heat exchange relationship there- 
through, said system comprising: 

a water circulating unit including a circulating pump, 
a water chiller, and a controllable mixing valve, 
said circulating unit being connected to the hollow 
roller to provide a closed loop water circulating 
path; 

temperature sensing means for detecting a tempera- 
ture of the printing plate and also for generating a 
signal corresponding to a detected plate tempera- 
ture; and 
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means, responsive to the signal, for controlling the 
circulating unit so as to regulate a temperature of 
the water circulating through the closed loop path 
in accordance with the detected plate temperature; 

wherein the circulating unit further includes a water 5 
heater; and 

wherein the circulating unit further includes a reser- 
voir having a first chamber receiving water re- 
turned from the roller and also having a second 
chamber, said water chiller being connected be- 1° 
tween the first chamber and the second chamber, 
said mixing valve having a first inlet connected to 
the second chamber for receiving cooled water 
therefrom and also having as second inlet for re- 
ceiving water returned from the roller, said mixing 15 
valve being operable to proportion water flow 
through the first inlet and the second inlet in accor- 
dance with a desired water temperature. 

5. A temperature control system for a printing plate 
of a rotary press of a type having a cylinder, said print* 20 
ing plate being carried on the cylinder, and an ink train 
including a plurality of ink rollers, at least one of which 
rollers is hollow and equipped with connections for 
circulating water in a heat exchange relationship there- ^ 
through* said system comprising: 

a water circulating unit including a circulating pump, 
a water chiller, and a controllable mixing valve, 
said circulating unit being connected to the hollow 
roller to provide a closed loop water circulating 3Q 
path; 

temperature sensing means for detecting a tempera- 
ture of the printing plate and also for generating a 
signal corresponding to a detected plate tempera- 
ture; and 35 

means, responsive to the signal, for controlling the 
circulating unit so as to regulate a temperature of 
the water circulating through the closed loop path 
in accordance with the detected plate temperature; 

wherein the circulating unit further includes a reser- 40 
voir having a first chamber receiving water re- 
turned from the roller and also having a second 
chamber, said water chiller being connected be- 
tween the first chamber and the second chamber, 
said mixing valve having a first inlet connected to 45 
the second chamber for receiving cooled water 
therefrom and also having a second inlet for receiv- 
ing water returned from the roller, said mixing 
valve being operable to proportion water flow 
through the first inlet and the second inlet in accor- 30 
dance with a desired water temperature. 

6. A method of controlling a temperature of a print- 
ing plate of a rotary press of a type having a cylinder, 
said printing plate being carried on the cylinder, said 
rotary press having an ink train with a plurality of ink 55 
rollers, at least one of which is hollow and equipped 
with connections for circulating water in a heat ex- 
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change relationship therethrough, said method com- 
prising the steps of: 
pumping circulating water in a closed loop path from 
a two-chambered water reservoir to a controllable 
mixing valve through at least one hollow roller and 
back to the water reservoir; 
measuring the temperature of the printing plate via a 
sensor; 

generating from the sensor a signal corresponding to 
a measured plate temperature; and 

controlling temperature of the circulating water via a 
water heater and a water chiller in response to the 
signal corresponding to the measured plate temper- 
ature. 

7. A temperature control system for a printing plate 
of a rotary press of a type having a cylinder, said print- 
ing plate being carried on the cylinder, and an ink train 
including a plurality of ink rollers, at least one of which 
rollers is hollow and equipped with connections for 
circulating water in a heat exchange relationship there- 
through, said system comprising: 

a water circulating unit including a two-chambered 
water reservoir, two circulating pumps, a water 
chiller, a water heater, and a controllable mixing 
valve, said circulating unit being connected to the 
hollow roller to provide a closed loop water circu- 
lating path; 

temperature sensing means for detecting a tempera- 
ture at a selected point of the rotary press and also 
for generating a signal corresponding to a detected 
temperature at the selected point; and 

means, responsive to the signal, for controlling the 
circulating unit so as to regulate a temperature of 
the water circulating through the closed loop path 
in accordance with the detected temperature at the 
selected point. 

8. A method of controlling a temperature of a print- 
ing plate of a rotary press of a type having a cylinder, 
said printing plate being carried on the cylinder, said 
rotary press having an ink train with a plurality of ink 
rollers, at least one of which is hollow and equipped 
with connections for circulating water in a heat ex- 
change relationship therethrough, said method com- 
prising the steps of: 

pumping circulating water in a closed loop path from 
a two-chambered water reservoir to a controllable 
mixing valve through at least one hollow roller and 
back to the water reservoir; 

measuring the temperature at a selected point of the 
rotary press via a sensor; 

generating from the sensor a signal corresponding to 
a measured temperature at the selected point; and 

controlling temperature of the circulating water via a 

water heater and a water chiller in response to the 

signal corresponding to the measured temperature 

at the selected point. 

***** 
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ABSTRACT 



A liquid coating apparatus capable of applying a liquid 
coating fluid to a workpiece traveling over a press cyl- 
inder rotatably mounted in a printing press is provided. 
The coating apparatus includes an applicator means 
which communicates with the press cylinder to form a 
nip site when the coating apparatus is in a operative 
position. The applicator means transfers the liquid coat- 
ing fluid from the coating apparatus to a workpiece that 
has been caused to travel through the nip site. The 
applicator means includes an endless coating plate belt 
driveably mounted upon two support rollers, thereby 
affording communication of the endless coating plate 
belt with a press cylinder which has limited access to its 
surface. 

16 Claims, 4 Drawing Sheets 
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travels over the surface of a press cylinder rotating 
LIQUID COATING APPARATUS FOR USE IN , within the press. The present invention is especially 
CONJUNCTION WITH PRINTING PRESSES advantageous when attempting to apply coating fluid to 
WHERE ACCESS OF THE COATING APPARATUS a workpiece traveling upon a press cylinder having 
TO THE PRESS CYLINDERS IS RESTRICTED 5 restricted access to its surface. 

The coating apparatus of the present invention in- 
BACKGROUND OF THE INVENTION eludes a driveable support means capable of supporting 

1. Field of the Invention m endless coating plate belt which functions to transfer 
The present invention relates to the printing industry liquid coating fluid from the coating apparatus to the 

and in particular to coating apparatus used in conjunc- 10 workpiece. The coating plate belt is both supported and 
tion with printing presses for the application of liquid driven by the driveable support means. The coating 
coating fluid to the surface of a workpiece. In particu- apparatus also includes means for driving the driveable 
lar, the present invention relates to coating apparatus support means such that the coating plate belt is caused 
which apply a liquid coating fluid to a workpiece while to be driven about the support means. A supply means 
the workpiece travels over a press cylinder routing in a 1 5 is included to supply the liquid coating fluid to the belt 
printing press. More particularly, the present invention while a metering means is employed to meter the supply 
relates to coating apparatus for applying a liquid coat- of liquid coating fluid being supplied to the belt, 
ing fluid to a workpiece on a press cylinder where ac- For a better understanding of the present invention, 
cess to the surface of the cylinder is restricted due to the together with other and further objects, reference is 
orientation of adjacent cylinders operating in the print- 20 made to the following description, taken together with 
ing press. the accompanying drawings and its scope will be 

2. Description of the Prior Art pointed out in the appended claims. 

In many situations in the printing industry, it is desir- 

able to apply a liquid coating fluid to the surface of a BRIEF DESCRIPTION OF THE DRAWINGS 
workpiece as it travels through a printing press. In 25 pjQ t | a ^ t elcvational view of the coating appa- 
order to achieve this objective, it is necessary to posi- ratus Q f ^ present invention shown in communication 
tion a coating apparatus in sufficient proximity to the a sheet-fed printing press, 

printing press so that the applicator means of the coat- pjQ. 2 is a side elevational view of the coating appa- 
ing apparatus can contact the workpiece and apply the ratus of nG j whcrem tbe coating plate belt is shown 
coating fluid as the workpiece moves over one of the 30 ^ a Wmat mt m its ^mion about the driveable 
press cylinders. Once the applicator means comes m support meaDS 

contact with the press cylinder, a "nip" is formed ^ 3isa » de elevational view of the coating appa- 
through which the workpiece can travel. ratus shown in FIG. 2 enlarged to show the nip site 

In the pnntmg industry, there are several types of apparatus and the printing 

printing presses having press cylinders which are on- 35 ^ 0 * r 

ented witWn the press frame in such a manner that ^ coating plate belt of the 

access to their surface . > touted Oneqperty. prtb- | f ^ of the Mt , 

lems have arisen when artisans have attempted to posi- * TZZ «T. , A . , . ^ ^ 

tion a coating apparatus within sufficient proximity to ™. 5 isa side elevational view of the coating plate 
the printing press so that the applicator means of the 40 ** lt of 

coating apparatus can form a "nip" a particular DETAILED DESCRIPTION OF THE 

press cylinder in the press. PREFERRED EMBODIMENT OF THE 

These problems are mostly due to spacial constraints INVENTION 

imposed by other press cylinders which are adjacent to . ^ A , . . . . . 

the particular press cylinder sought to be contacted. 45 ^enrng *> * e P refcrred embodm ? ent of 

For example, ta one commercially available printing a coating apparatus 10 of the present invention is pro- 
press (manufactured by the Komori Corporation, To- vided. Referring to FIG. 1, the coating apparatus 10 is 
kyo, Japan), the impression cylinder is positioned be- *own positioned adjacent to a printing press 14, The 
tween a blanket cylinder and a delivery or transfer pnntmg press 14 includes a printing press cylinder 16 
cylinder in a configuration that severely restricts access 50 which is typically either a blanket or an impression 
to the surface of the impression cylinder. Consequently, cylinder. Press cylinder 16 has tamted accessto its sur- 
existing coating assemblies cannot be used with such face due to adjacent press cylinders 18 and 20. 
presses where contact with the impression cylinder is Retraction means 22 is provided for moving the coat- 
desired since the diameter of the applicator roller of mg apparatus into and out of an adjoining relationship 
these assemblies is too large to clear the space between 55 with press cylinder 22 at nip site 24. In the operative 
the blanket cylinder and the delivery or transfer cylin- position, the coating apparatus forms a "nip with press 
dcr cylinder 16 through which a workpiece 26 may pass. 

It is therefore an object of the present invention to Coating apparatus 10 includes an endless coating 
provide for a coating apparatus which can be used in plate belt 28 which is supported by and trained about a 
conjunction with a printing press to apply a liquid coat- 60 first roller 50 and a second roller 32, both mounted for 
ing fluid to a workpiece traveling on a press cylinder rotation within coating apparatus frame 33. 
having restricted access to its surface. The coating belt .28 delivers liquid coating fluid to 

workpiece 26 as the workpiece travels through nip site 
SUMMARY OF THE INVENTION 24 mounted about cylinder 16. Coating fountain 34 

The present invention is a liquid coating apparatus 65 supplies liquid coating fluid to anilox roller 36 which, in 
operable in conjunction with either a sheet-fed or a . turn, transfers the coating fluid from the fountain to 
web-fed printing press and is capable of applying a coating belt 28. Doctor blades 38 and 40 are coupled to 
liquid coating fluid to a workpiece while the workpiece coating fountain 34 to meter the supply of coating fluid 
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transferred to coating belt 28 via anilox roller 36. The 1-4 includes structure for operation in conjunction with 

liquid coating supply means can be of any suitable type the latter. 

known in the art Additionally, other methods known in In particular, pressure roller 30 includes a notch or 

the art for transferring and metering the coating supply recessed area 46 formed or cut into its surface as shown 

to be received by coating belt 28 could alternatively be 5 in FIGS. 1-3. Recessed area 46 should have sufficient 

employed. The combination of an anilox roller and a dimensions to accommodate the height of gripper 48 

doctor blade is merely exemplary of one such approach. and gripper 50 as they pass through the nip site 24. 

As previously mentioned, a first roller 30 and a sec- In sheet-fed printing presses, individual workpieces 

ond roller 32 provide support for coating plate belt 28. travel through the press, one sheet at a time. Conse- 

Roller 30 is referred to as a pressure roller since it pro- 10 quentiy, press cylinders employed in these presses have 

vides the coating plate belt 28 with support at nip site "grippers" positioned at various points along their sur- 

24, thereby affording sufficient "back pressure'* against faces in order to transfer and guide the individual sheets 

workpiece 26 as it moves through the nip. Roller 32 is from cylinder to cylinder. Generally, grippers function 

referred to as a transfer roller since it provides the coat- by grabbing and retaining the leading edge of an indi- 

ing belt with support at the point where the coating belt 15 vidual sheet until the sheet is subsequently passed to an 

receives coating fluid that has been transferred by ani- adjacent cylinder. Each gripper has a series of finger- 

lox roller 36. like projections extending outwardly from and posi- 

Coating plate belt 28 is trained around the pressure tioned longitudinally along the body of the gripper to 

and transfer rollers for movement about the rollers. At perform the "grabbing" and ''retaining 9 ' function, 

least one of the rollers is driveably coupled to a motor 20 A gripper is typically positioned in a cylinder gap or 

or some other drive means. In the preferred embodi- trough so that it does not create an obstruction when 

ment of the present invention, transfer roller 32 is drive- the cylinder rotates the gripper into contact with an 

ably coupled to motor 42 by way of drive train belt 44 adjacent cylinder. For example, in FIGS. 1-3, grippers 

enabling transfer roller 32 to undergo rotation upon 48 and 50 are shown residing in cylinder gaps 52 and 54, 

activation of motor 42. Coating belt 28 is driveably 25 respectively. Although most of the gripper body resides 

coupled to transfer roller 32 such that rotation of the in the recessed cylinder gap, a portion of the gripper 

roller drives the coating belt about both pressure roDer fingers extending from each gripper must protrude 

30 and transfer roller 32. slightly above the surface of the cylinder on which the 

In the preferred embodiment of the present invention, gripper is positioned in order to effectively "grab" the 

pressure roDer 30 is not coupled to drive train belt 44, 30 leading edge of the sheet Consequently, there must be 

but rather rotates via a drive coupling (not shown) with a notch or recessed area residing somewhere along a 

coating plate belt 28. This drive coupling can be of any portion of the surface of any cylinder which abuts an- 

suitable type known in the art For example, FIG. 4 other cylinder having a gripper. This notch or recessed 

shows coating plate belt 28 having track holes 45. These area must be of sufficient depth to accommodate that 

track holes communicate with sprocket assemblies (not 35 portion of the gripper protruding above the surface of 

shown) on rollers 30 and 32. the cylinder on which it resides 

Referring to FIGS. 1-4, transfer roller 32 undergoes Generally, impression and transfer cylinders of sheet- 
rotation via drive train belt 44. A sprocket assembly fed printing presses are equipped with grippers while 
(not shown) coupled to transfer roller 32 rotates engag- any blanket and/or other cylinders which abut impres- 
z ing track holes 45 on coating plate belt 28, thereby 40 sion or other cylinders having grippers include recessed 
f2 imparting movement to the coating belt Consequently, areas in their surfaces to accommodate the grippers. 
V;. coating plate belt 28 undergoes movement and imparts Referring to FIGS. 1-3, coating plate belt 28 is 
f 1 rotation to pressure roller 30 upon communication of shown passing between pressure roller 30 and press 
H track holes 45 with a sprocket assembly (not shown) cylinder 16 in order to transfer the liquid coating fluid 
t coupled to roller 30. Alternatively, drive train belt 44 45 to workpiece 26 as it passes through the nip she 24. 
can be driveably coupled to pressure roller 30, leaving Referring briefly to FIG* 4, coating plate belt 28 in- 
transfer roller 32 to undergo rotation via movement of eludes gripper slots 56 formed through the thickness of 
coating belt 28. the belt and positioned across the width of the belt 
Another drive train configuration (not shown) can When coating belt 28 is initially mounted about rollers 
also be employed utilizing an auxiliary drive coupling 50 30 and 32, it should be oriented so as to align the gripper 
between transfer roller 32 and pressure roller 30. In this slots 56 over the recessed area 46 of the pressure roller 
configuration, drive train belt 44 is operativeiy coupled 30. 

to one of the rollers at one side while the auxiliary drive Furthermore, the orientation of the coating plate belt 
coupling is coupled to the other side The auxiliary about rollers 30 and 32 should be such that the gripper 
drive coupling is also coupled to the other roller, 55 slots 56 are aligned over recessed area 46 at a prese- 
thereby imparting rotation to the other roller and allevi- lected angular rotational position of pressure roller 30. 
ating drive stress on the coating plate belt 28. More particularly, gripper slots 56 should pass through 
In the preferred embodiment of the present invention, nip site 24 simultaneously and in alignment with re- 
the rollers of the coating apparatus are driven by an cessed area 46 so as to accommodate the height of grip- 
independent drive means, such as motor 42. Alterna- 60 pers 48 and 50. Consequently, gripper slots 56 should be 
tively, the rollers of the coating apparatus could be of sufficient number and should have dimensions for 
driven by a positive coupling to the printing press drive accommodating the gripper-fingers (not shown) of grip- 
train, thereby avoiding the need for an independent pers 48 and 50. Insufficient slot size or misalignment of 
motor assembly. the slots and recessed area 46 may damage the coating 

Although the present invention is capable of applying 65 plate belt or the grippers. 

liquid coating fluid to a workpiece traveling over a In addition to providing for an alignment of gripper 

press cylinder in either a web-fed or an individual sheet- slots 56 with recessed area 46 on pressure roller 30 in 

fed press, the preferred embodiment shown in FIGS. order to accommodate any grippers which may be pres- 
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ent on press cylinder 16, coating plate belt 28 must be circumferential measurement of press cylinder 16. By 

sized in accordance with the press cylinder to which it way of illustration, if pressure roller 30 has a circumfer* 

abuts to form a nip when the coating apparatus is being ential measurement equivalent to the circumferential 

used in conjunction with a sheet-fed press or during measurement of press cylinder 16, pressure roller 30 

spot-coating operations performed on either a sheet-fed S would require a number of recessed areas on its surface 

or web-fed press. equal to the number of grippers on press cylinder 16. 

For example, in a sheet-fed printing press, individual Furthermore, each of the recessed areas must be of 

sheets are transferred from press cylinder to press cylin- sufficient depth to accommodate that portion of each 

der as they move through the press. As previously men- gripper finger which extends from the body of each 

tioned, these individual sheets or workpieces are often 10 gripper and protrudes above the press cylinder surface, 

retained on the surface of these cylinders by grippers Such a situation would be impossible however, due to 

which grab the leading edge of the workpiece. The the presence of press cylinders 18 and 20, which se- 

mimber of sheets that can be retained on the surface of verely limit accessibility to the surface of press cylinder 

any one cylinder at any one instant in time depends 16. Consequently, the circumferential measurement of 

upon the number of grippers available on the cylinder, IS pressure roller 30 cannot be equivalent to the circumfer- 

the circumferential diameter available on the cylinder ential measurement of press cylinder 16, but rather must 

surface against which the sheets are supported and the be sufficiently reduced in order to access the cylinder 

length of the individual sheets. Cylinder gaps recessed surface. 

in the surface of these cylinders for housing the grippers Since pressure roller 30 will have a smaller circumfer- 

do not provide for a supporting surface against which a 20 ential measurement than press cylinder 16, h will rotate 

workpiece can rest and consequently result in what is a number of times for every single rotation of press 

referred to as "dead space" on the cylinder surface. cylinder 16 in order to maintain the same surface speed 

For example, the area of a press cylinder surface If press cylinder 16 has grippers present on its surface, 

between the trailing edge of one workpiece and the pressure roller 30 will have to have a circumferential 

leading edge of another workpiece would constitute 25 measurement which is an inverse multiple of the cir- 

M dead space". Obviously, in coating operations where cumferential measurement of press cylinder 16 in order 

the coating apparatus is contacting a press cylinder to to have recessed area 46 present at nip site 24 when a 

deliver coating fluid to a workpiece, it would be unde- gripper passes through the nip. 

sirable to have the coating plate belt deliver coating In a typical coating apparatus used in conjunction 

fluid to the nip when there is no workpiece present to 30 with a sheet-fed printing press, an applicator roller on 

receive the coating fluid. the coater transfers the coating fluid to the printing 

Consequently, when the coating apparatus of the press. In particular, the applicator roller either transfers 

present invention is used in conjunction with a sheet-fed the coating fluid directly to the workpiece as it moves 

printing press or in spot coating operations, the coating through the nip site created between a printing press 

plate belt must be sized in order to accommodate indi- 35 cylinder and the coating apparatus applicator roller or 

vidual sheet length as well as individual sheet width. the applicator roller transfers the coating fluid to a 

Additionally, the belt length must also include "no blanket cylinder which, in turn, applies the coating fluid 

print" areas where coating fluid is absent from the belt. to the workpiece. 

These "no print" areas must be coordinated with "dead In either situation, the applicator roller will repeat- 
space" present on the press cylinder. 40 edly apply coating fluid directly or indirectly to individ- 

Accordingly, the length of the coating plate belt of ual worksheets as they pass through the nip. Conse- 

the present invention is either equivalent to or an in- quently, the applicator roller must have a circumferen- 

verse multiple of the circumferential measurement of tial measurement at least equivalent to sheet length in 

the press cylinder to which it abuts. For example, in the order to ensure image repeatability. Furthermore, the 

preferred embodiment of the present invention, coating 45 circumferential measurement of the applicator roller 

plate belt 28 has a length which is one half the circum- must actually be greater than the individual sheet length 

ferential measurement of press cylinder 16. Conse- so that the "dead space" present on the press cylinder 

quently, for every complete rotation of press cylinder surface between the trailing edge of one sheet and the 

16, coating belt 28 makes two complete revolutions leading edge of the next sheet does not receive any 

around roUers 30 and 32. 50 coating fluid. 

Alternatively, in overall coating or full-coverage Due to the spacial constraints present in many print- 
coating operations performed on a web-fed press, a ing press arrangements, a coating apparatus having an 
continuous web of material receives a uniform, unbro- applicator roller conforming to even these minim a l 
ken application of coating fluid. Consequently, if the ckcumferential measurement parameters has a diameter 
present invention were to be employed in such a proce- 55 which precludes it from abutting the desired press cyl- 
dure, considerations regarding belt length and the stra- inder within the printing press in order to deliver a 
tegic positioning of "no print" regions along the length liquid coating fluid to a workpiece traveling thereon, 
of the belt would be of minor concern. Consequently, in the preferred embodiment of the 

Referring to FIG. 1, workpiece 26 is shown with its present invention, the coating plate belt 28 should be of 

leading edge held in position at nip site 24 by gripper 48. 60 sufficient length to accommodate a coating surface 

Recessed area 46 is present at the nip site to accommo- equivalent to the individual sheet length of workpiece 

date the portion of gripper 48 which extends above the 26 plus any additional length needed to provide for a 

surface of press cylinder 16. As previously mentioned, it "no print" region corresponding to the "dead space" on 

is necessary to have the recessed area 46 positioned in the press cylinder. 

the nip site simultaneously with the gripper in order to 65 In short, the length of coating plate belt 28 should be 
prevent damage to the equipment. proportional to the circumferential measurement of 
Additionally, the circumferential measurement of press cylinder 16. As previously mentioned, these con- 
pressure roller 30 must be an inverse multiple of the siderations apply when the present invention is being 
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used in conjunction with a sheet-fed press or in a spot cylinder 16 will be present at the nip to meet the re- 
coating procedure done on either a sheet-fed or web-fed cessed area. In the other two passes through the nip site, 
press. For spotcoating procedures performed on a web- no gripper will be present to meet the recessed area, 
fed press, the belt length must be sized so as to incorpo- however, the filler piece on the backside of the coating 
rate no print regions despite the fact that no grippers 5 belt will move into recessed area to provide back pres- 
or cylinder gaps are present In contrast, overall coating sure for the coating belt which is simultaneously deliv- 
jwocedures performed on a web-fed press do not require ering coating fluid to the workpiece in the nip. 
that the length of the coating plate belt be sized to ac- Since the filler piece 58 is affixed to the backside of 
count for the presence of "no print" regions since the coating plate belt 28, its presence must be accommo- 
coatog fluid is continuously being applied. 10 dated on transfer roller 32 as well Consequently, trans- 

The diameter of pressure roller 30 should be suffi- fer roller 32 has a secondary recessed area 60 on its 
aently reduced so as to afford clearance between press surface. Secondary recessed area 60 also has dimensions 
cylinders 18 and 20 while providing for contact of the which approximate the dimensions of filler piece 58 so 
coating belt with press cylinder 16. As previously men- as to accommodate the presence of the filler piece when 
turned, the circumferential measurement of pressure 15 it contacts the roller surface. 

roller 30 should be an inverse multiple of the circumfer- Referring to FIG. 4, coating plate belt 28 is shown in 
ential measurement of press cylinder 16 in order to a plan view from the backside of the belt The coating 
ensure that the recessed area 46 is always present at the plate belt includes splicing patterns 62 and 64 which 
mp site whenever a gripper on press cylinder 16 passes consists of cooperating mechanical segments which can 
through the nip 20 interlock with one another in order to position the belt 

in toe preferred embodiment of the present invention, about rollers 30 and 32. The coating plate belt includes 
pressure roller 30 has, for example, a circumferential printing region 66 and no print region 68. Printing re- 
measurement which is i the circumferential measure- gkra 66 is available for delivering coating fluid to a 
ment of press cylinder 16. Consequently, for every com- workpiece as it passes through the nip site. Accord- 
plete rotation of press cylinder 16, pressure roller 30 25 ingly, coating plate belt 28 must be oriented about rol- 
makes four complete revolutions. Furthermore, re- lers 30 and 32 in such a fashion as to coordinate the 
cessed area 46 passes through nip site 24 four times, passage of printing region 66 through the nip site with 
twice for every passage of a gripper through the nip. As those areas on the surface of press cylinder 16 which do 
a result, recessed area 46 only accommodates a gripper not constitute "dead space". No print region 68 includes 
at nip site 24 during every other passage through the 30 gripper slots 56. This region of coating plate belt 28 
m P; must similarly be coordinated with the surface of press 

For example, referring to FIGS. 2 and 3, recessed cylinder 16, however, it should be coordinated so as to 
area 46 is shown in a position just prior to entering nip pass through the nip site simultaneously with the "dead 
site 24. Referring in particular to FIG. 2, grippers 48 space" (not shown) present on press cylinder 16. 
and 50 are shown m their respective positions approxi- 35 The coating plate belt of the present invention is 
mately 90 away from the nip site. interchangeable with other coating belts depending 

As previously explained, coating plate belt 28 must be upon the coating operation to be performed. In overall 
of a length proportional to the circumferential measure- coating operations where the workpiece receives full 
ment of press cylinder 16 and pressure roller 30 must be coverage of the coating fluid, the coating plate belt need 
an inverse multiple of the circumferential measurement 40 only be changed depending upon the dimensions of the 
of press cylinder 16. Consequently, the length of coat- workpiece to be covered or the type of coating fluid to 
mg plate belt 28 will be proportional to the circumferen- be applied In spot coating operations, however, the 
tialmeasurement of pressure roller 30, by necessity. coating plate belt should obviously be changed in ac- 

This relationship is important During every other cordance with designated areas on the workpiece 
passage of recessed area 46 through nip site 24, coating 45 which are to receive the coating fluid, 
plate belt 28 is applying coating fluid to workpiece 26, In operation, azulox roller 36 picks up coating fluid 
as seen in FIG. 3, In order for the coating fluid to be from coating fountain 34. Doctor blades 38 and 40 
uniformly applied to the surface of the workpiece, pres- meter the supply of coating fluid on the anilox roller 
sure roller 30 must apply sufficient back pressure to before the fluid is transferred to coating plate belt 28 
coating belt 28 at nip site 24. 50 Anilox roller 36 subsequently transfers the metered 

In order to maintain this back pressure on the coating supply of coating fluid to coating plate belt 28 which is 
belt at the mp site during every other passage of re- driven about rollers 30 and 32. Referring to FIG. 1, a 
cessed area 46 through the nip, a filler piece or strip 58 workpiece 26 is shown partially positioned on press 
is mounted across the width of the coating belt as seen cylinder 16 with its leading edge held by gripper 48 
in FIG. 4. The filler piece is mounted on the backside of 55 Recessed area 46 is present to accommodate gripper 48 
the coating belt which contacts rollers 30 and 32. Filler and the no print region 68 (not shown) of the belt is 
piece 58 should have dimensions ap|*roximating the present in nip site 24 to correspond with the presence of 
dimensions of recessed area 46 so as to cooperatively "dead space" (not shown) on press cylinder 16. Filler 
mate with the recess. Similarly, recessed area 46 should piece 58 is shown positioned in contact with transfer 
have dimensions which can accommodate filler piece 60 roller 32 and residing in secondary recessed area 60. 
M " . As the workpiece moves through the nip, printing 

As previously explained with respect to the preferred region 66 (not shown) of plate coating belt 28 applies 
embodiment of the present invention, press cylinder 16 the coating fluid to workpiece 26 at the nip she. Refer- 
makes one complete revolution for every four complete ring to FIG. 3, workpiece 26 is shown positioned well 
revolutions of pressure roller 30. Furthermore, recessed 65 into the nip. Additionally, recessed area 46 on pressure 
area 46 will pass through the nip site four times for roller 30 is about to enter the nip site 24. Filler piece 58 
every complete revolution of press cylinder 16. In two is shown residing in recessed area 46 in order to provide 
of these passes through the nip site, a gripper on press sufficient back pressure for coating plate belt 28 which 
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is applying coating fluid (not shown) to the workpiece. 6. The liquid coating apparatus according to claim 1, 

Secondary recessed area 60 on transfer cylinder 32 is wherein the endless coating plate belt has a length 

shown vacant as filler piece 58 is residing in recessed equivalent to the circumferential measurement of the 

area 46. press cylinder. 

While there have been described what are presently 5 7. The liquid coating apparatus according to claim 1, 

believed to be the preferred embodiments of the in ven- wherein the endless coating plate belt has a length 

tion disclosed herein, those skilled in the art will realize which is an inverse multiple of the circumferential mea- 

that changes and modifications may be made thereto surement of the press cylinder, 

without departing from spirit of the invention, and it is g. The liquid coating apparatus according to claim 7, 

intended to claim all such changes and modifications as 10 wherein the endless coating plate belt has a length 

fall within the true scope of the invention. which is one-half the circumferential measurement of 

What is claimed is: the press cylinder. 

1. A liquid coating apparatus capable of operating in 9. An assembly including a printing press, a coating 
conjunction with a printing press having at least one apparatus capable of operating in conjunction with the 
press cylinder, the cylinder rotatably mounted within 15 printing press and means for moving the coating appa- 
the press and having at least one gripper mechanism, the ntus mt0 m adjoining relationship with the press so as 
apparatus capable of applying a liquid coating fluid to a to form amp ^ through which workpieces can travel, 
workpiece traveling over the press cylinder and com- ^ printing press having at least one press cylinder 
prising: rotatably mounted within the press, the coating appara- 

a driveable support means suitable for supporting a 20 ^ caoA } ) ] e of applying a liquid coating fluid to a 

belt, the support means including a first and a sec- workpiece traveling over the press cylinder, the coating 

ond roller both rotatably mounted within the appa- comprising: 

ratus, at least one of the rollers being drivingly a <jri vea bie support means suitable for supporting a 

coupled to a dnve means; belt, the support means including a first and a sec- 

an endless coating plate belt for transferring the liquid 25 ond roller both rotatably mounted within the appa- 

coating fluid from the coating apparatus to the ftt ]east QQe of ^ rollcrs being drivingly 

workpiece, the endless coating ptote being trained lcd ^ a ^ meaQ$; 

about the first and second j^^*"^* an endless coating plate belt for transferring the liquid 

tfie roUers and supported thereon the belt includ- the coating apparatus to the 

ing at least three opening distributed transversely 30 work jLe at ^ mp ^ ±t endl^ating plate 

across the width of the belt; belt being trained about the first and second rollers 

drive means for and enable by the rollers and supported thereon, 

^^^^T/rSl^ the belt deluding at least one opening formed 

m^J^Z^^^ coating fluid to 35 therein, ^pening configured and dimensioned 

^endless **Sgi belt; and * a ^ n ^ ate ° fthc «W mCchamsm 

2. The liquid coating apparatus according to claim 1, 40 fl " t and «cwnd roller^ 

wherein the first roller Eludes at least one recessed supply means for supplymg liquid coatmg fiu,d to 

area present on the surface of the first roller and the endless coating plate belt; and 

wherein the at least three openings are gripper slots for ™ et f"?.? *'.!^L°iX P 

formed through the thicknesTof Ae endless coating f°f to 6 fluid supplied to the endless coating plate 

KilToSSLSSS; 45 fi A^^*-.* wherein the 

a selected angular rotational position of the first roller. first roUer deludes at least one recessed area present on 

? The liquid coating apparatus according to claim 2, the surface of the first roller andwheremth^t tost one 

wherein the endless «a£g plate belt includes a filler opening » a gripper slo formed ftrough the ttuckness 

piece having dimensions approximating the dimensions SO of the endless coaling plate belt, the gnpper slot being 

ofthe recessed area on the surface of the first roller, the positkmaHy aligned over the recessed area onthesar- 

filler piece being oriented on the endless coating plate face of the first roller at a selected angular rotational 

belt so as to afford a cooperative communication of the position of the roUer. . 

filler piece with the recessed area on the surface ofthe « The assemUy accordatg to claim 10, wherein the 

first roEer upon contact of the filler piece with the first 55 endless coating plate belt of the coating apparatus in- 

roller and wherein the second roller includes a recessed eludes a filler piece having dimensions ar^roximatmg 

area on its surface having suitable dimensions for ac- the dimensions of the recessed area on the surface of the 

commodation of the filler piece in a cooperative rela- first roller, the filler piece hong oriented on the endless 

tionship upon contact of the filler piece with the second coating plate belt so as to afford a cooperative commu- 

roUer 60 nication ofthe filler piece with the recessed area on the 

4 The liquid coating apparatus according to claim 2, surface of the first roller upon contact ofthe filler piece 

wherein the first roller has a circumferential measure- with the first roller and wherein the second roller m- 

ment which is an inverse multiple of the circumferential eludes a recessed area on its surface having suitable 

measurement of the press cylinder. dimensions for accommodation of the filler piece in a 

5. The liquid coating apparatus according to claim 4, 65 cooperative relationship upon contact of the filler piece 

wherein the first roller has a circumferential measure- with the second roller. 

ment which is one-fourth the circumferential of the 12. The assembly according to claim 10, wherein the 

press cylinder first roller has a cvcumferentially measurement which 
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is an jnyerse^multiple of the circumferential measure- 
ment of the press cylinder. 

13. The assembly according to claim 12, wherein the 
first roller has a circumferential measurement which is 
one fourth the circumferential measurement of the press 
cylinder. 

14. The assembly according to claim 9, wherein the 
endless coating plate belt of the coating apparatus has a 
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length equivalent to the circumferential measurement of 
the press cylinder. 

15. The assembly according to claim 9, wherein the 
endless coating plate belt of the coating apparatus has a 

5 length which is an inverse multiple of the circumferen- 
tial measurement of the press cylinder. 

16. The assembly according to claim 15, wherein the 

endless coating plate belt of the coating apparatus has a 

length which is one half the circumferential measure- 

10 ment of the press cylinder. 

♦ * ♦ * * 
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[57] ABSTRACT 

A printing press for printing an image on sheets of printing 
stock can generally have a sheet feeder for separating and at 
least initiating start of transport of the separated sheet into 
the printing press. Such a sheet feeder can have a device for 
controlling feeder blowing air and feeder suction air, 
wherein the control device can have respective valves for 
accurately controlling the amount of blowing air and suction 
air. In addition, the amount of blowing air can be essentially 
exactly adjustable via the control console of the machine. 

20 Claims, 4 Drawing Sheets 
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PRINTING PRESS HAVING A DEVICE FOR 
CONTROLLING THE AIR IN A SHEET 
FEEDER 

BACKGROUND OF THE INVENTION 5 

1. Field of the Invention 

The invention generally relates to a printing machine, or 
press having a sheet feeder, and more specifically, to a 
device for controlling feeder blowing air and feeder suction 10 
air in a sheet feeder of a printing machine, or press. In 
general, printing presses are configured to handle large 
quantities of sheets of printing stock supplied in the form of 
a stack. For this purpose, sheet feeders which utilize air 
currents have been developed for repeatedly separating is 
single sheets from a stack of sheets and initiating transport 
of the separated single sheets into the printing press. Such 
sheet feeders can utilize a blowing jet of air to fan the 
uppermost sheets of the stack, while a suction device can be 
provided to then suck the uppermost sheet thereto, and also 20 
to initiate movement of the sheet attached thereto into the 
printing press. The air suction and supply are generally 
controlled by a control device, which control device gener- 
ally comprises respective valves for each of the feeder and 
blower air. 25 

2. Background Information 

A known embodiment of such a device is disclosed by 
German Laid Open Patent Application No. 39 31 995 Al, 
which corresponds to U.S. Pat No. 5,068,876. This known 
embodiment provides two separate rotary valves for con- 
trolling the air, and each valve is individually controlled via 
an electromagnet With this embodiment the rotary travel of 
an individual valve body may be manually adjusted via a 
roiary-travel limitet Furthermore, fanning air supplied to the 
sheet feeder can also be manually adjusted via an adjusting 
screw so that the pressman does not have any exact adjusting 
values at hand, or in other words, so that the pressman does 
not have to remember the adjustment values that are input 
through the control. ^ 

OBJECT OF THE INVENTION 

Proceeding from this known device, it is the object of the 
present invention to provide an air-controlling device for a 
sheet feeder of a printing press, which ak-comrolling device 45 
can preferably accurately control both blowing air and 
suction air, and by means of which air-controlling device, 
the blowing-air amount may be adjusted via the control 
console of the printing press. 

50 

SUMMARY OF THE INVENTION 

According to the present invention this object can essen- 
tially be achieved by preferably providing both a first valve 
body for controlling the suction air and a second valve body 35 
for controlling the blowing air in a housing so as to be 
axially aligned. The two valve bodies are also preferably 
connected to each other in a manner so as to be axially turn, 
or moveable essentially simultaneously in an axial direction, 
while still being mutually turnable with respect to one 60 
another. One manner in which such a connection can be 
provided can preferably be by means of a fitting bolt 
Further, an adjusting means can preferably be provided for 
axially adjusting both valve bodies to switch the suction air 
and the blowing air on and off. This adjusting means can 65 
preferably act on one of the two valve bodies, and there can 
preferably be provided a further drive device, which, Yia a 
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pair of gears, can turn a valve body in order to control the 
blowing-air amount 

Such a solution essentially permits very short control 
periods, while enabling one adjusting means to control the 
suction air and the blowing air, respectively. Moreover, via 
the control console, the pressman may then also be able to 
accurately adjust the blowing-air amount for the respective 
sheet material which is being processed, while the blowing- 
air adjustment that is selected can also preferably be main- 
tained when switching off end on the blowing air. 

In an advantageous embodiment of the present invention, 
the valve bodies can also preferably be axially adjustable, 
with respect to the axial adjusting device, via an adjusting 
nut, to thereby allow for variations in-the size of a small 
opening through which the fanning air may escape when the 
valves are closed. Further, so that both valve bodies do not 
rotate when the blowing air is being adjusted, the valve body 
controlling the suction air can preferably be fixed against 
rotation by means of a pin. 

A constructional modification of the above device can be 
provided by a device wherein the two valve bodies are firmly 
connected to each other, both axially and rotationally, while 
providing an adjusting means via which the two valve 
bodies can he turned in order to switch the suction air and 
the blowing air on and off, respectively. For this embodi- 
ment, there can preferably be provided a drive, via which the 
blowing-air amount can be controlled by axially displacing 
the valve bodies. According to this solution, given a similar 
setup of the valve bodies, essentially only the adjusting 
means is used to turn the valve bodies, and the drive serves 
to axially displace the valve bodies, and thus control the 
blowing-air amount This exchange of adjusting means and 
drive means, in comparison with the first embodiment, also 
permits short control periods and an essentially exact adjust- 
ment of the amount off air required. 

An advantageous embodiment of the two modifications 
described above, provides that as the adjusting means, there 
can preferably be provided a pneumatic cylinder for acting 
on the two valve bodies for controlling the suction air and 
the blowing air, respectively. In addition, the drive control- 
ling the amount of blowing air can preferably be designed as 
a geared motor which, via a potentiometer, adjusts the 
second valve body. The use of a pneumatic cylinder permits 
very short control periods, and the use of a geared motor, in 
combination with a potentiometer for monitoring operation 
of the motor, ensures a very exact adjustment and allows for 
a display of the adjusted value at the control desk. 

In summary, one aspect of the invention resides broadly 
in a printing press comprising: a frame; a plate cylinder 
rotatably mounted on the frame, the plate cylinder for 
positioning a printing plate thereon; dampening apparatus 
for applying dampening medium to the printing plate; an ink 
reservoir for holding a supply of ink; an inking mechanism 
for transferring the ink between the ink reservoir and the 
plate cylinder at least during operation of the printing press; 
the inking mechanism comprising a plurality of inking 
rollers, at least one ink fountain roller, and at least one ink 
transfer roller for transferring ink between the ink fountain 
roller and at least one of the plurality of inking rollers; sheet 
feeding apparatus for feeding sheets of printing stock into 
the printing press from a stack of printing stock, the stack 
having a top for supplying sheets therefrom; a rubber 
blanket cylinder having a rubber blanket disposed there- 
about for receiving an ink impression from the plate cylin- 
der, a sheet drum for receiving sheets being fed for printing 
the ink impression of the rubber blanket onto the sheets; 
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sheet delivery apparatus for receiving printed sheets and 
stacking the printed sheets; the sheet feeding apparatus 
comprising: apparatus for providing input air to an area 
adjacent the stack of printing stock; apparatus for removal of 
exhaust air from an area adjacent the stack of printing stock; s 
apparatus for controlling air flow through the apparatus for 
providing input air and the apparatus for removal of exhaust 
air, the apparatus for controlling comprising valve appara- 
tus; the valve apparatus comprising: a first valve portion for 
controlling flow of air through the apparatus for providing 10 
input air, the first valve portion having at least an open 
configuration for passage of air therethrough and a closed 
configuration for blocking passage of air therethrough; a 
second valve portion for controlling flow of air through the 
apparatus for removal of exhaust air, the second valve is 
portion having at least an open configuration for passage of 
air therethrough and a closed configuration for blocking 
passage of air therethrough; at least one solid element 
connecting at least a portion of i the first valve portion to at 
least a portion of the second valve portion for substantially 20 
simultaneously moving both of the at least a portion of the 
first valve portion and the at least a portion of the second 
valve portion between at least the open configuration and the 
closed configuration; and single operating apparatus for 
operating all of the at least a portion of the first valve 25 
portion, the at least a portion of the second valve portion and 
the at least one solid element substantially simultaneously. 

Another aspect of the invention resides broadly in a 
device for controlling air flow in a sheet feeder in a printing 
press, the sheet feeder having apparatus for providing input 30 
air thereinto and apparatus for removal of exhaust air 
therefrom, the device for controlling comprising: valve 
apparatus for controlling air flow through the apparatus for 
providing input air and the apparatus for removal of exhaust 
air; the valve apparatus comprising: a first valve portion for 35 
controlling flow of air through the apparatus for providing 
input air, the first valve portion having at least an open 
configuration for passage of air therethrough and a closed 
configuration for blocking passage of air therethrough; a 
second valve portion for controlling flow of air through the 4> 
apparatus for removal of exhaust air, the second valve 
portion having at least an open configuration for passage of 
air therethrough and a closed configuration for blocking 
passage of air therethrough; at least one solid element 
connecting at least a portion of the first valve portion to at 4 * 
least a portion of the second valve portion far substantially 
simultaneously moving both of the at least a portion of the 
first valve portion and the at least a portion of the second 
valve portion between at least the open configuration and the 
closed configuration; and single operating apparatus for 50 
operating all of the at least a portion of the first valve 
portion, the at least a portion of the second valve portion and 
the at least one solid element Substantially simultaneously. 
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Specimen embodiments of a control device in accordance 
with the present invention are schematically illustrated in the 
accompanying drawings, in which: 

FIG. la shows a side view of a printing press incorpo- 
rating a device for controlling feeder blowing and suction air 
in accordance with the present invention; 

FIG. 1 shows a side elevational view of a first embodi- 
ment of an air-controlling device in an off position; 

FIG. 2 shows a plan view of the device shown in FIG. 1; 55 

FIG. 3 shows a side elevational view of the valve of FIG. 
1, but in en on position; 



FIG. 4 shows a side elevational view of a second embodi- 
ment of an air-controlling device in an off position; and 

FIG. 5 shows a side elevational view of the valve of FIG. 
4, but in an on position. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. la depicts a printing machine, or printing press, 
having a number of rotary printing stands 10\ with a sheet 
delivery 1' and a sheet feeder 2\ which sheet feeder 2' can 
employ an air control device 5', 6' in accordance with the 
present invention, and described in further detail herebelow. 
In addition, a rotary print stand 10' can also generally 
include: an ink supply source 9' for containing a supply of 
ink, a plate cylinder T for having mounted thereon a printing 
plate U; an inking unit 12* which includes ink applicator 
rollers 13' for applying ink to the printing press; a vibrator 
roller 11' for receiving ink from the ink supply 9' and 
transferring the ink to the inking unit 12', a damping, or 
wetting unit 14' for transferring a damping agent to the 
printing plate D'; a blanket cylinder 8' carrying a rubber 
blanket R' for receiving an ink impression from the plate 
cylinder 7', and sheet drums 20* for carrying a sheet of 
printing stock to the rubber blanket cylinder 8' for transfer of 
the ink from the rubber blanket cylinder S* to the sheet of 
printing stock. Such a printing press can also have other 
accessory units, such as washing units, drive units, etc. 
which are well known and are not shown in the drawings. 

The sheet feeder 2' can preferably have a stack of sheets 
of printing stock 22' and an air blower and suction device 5\ 
6* 15, 16' and 24', for lifting and transferring single sheets 
into the printing press. Such an air device can generally have 
two valve units 5*, € with one Valve unit corresponding to 
each of a suction air passage IS and a blower passage Iff. 
The valves 5 1 and 6* can preferably be controlled from an 
operator control panel 3'. Besides being operable via the 
operator controls 3' at the sheet feeder 2', the sheet feeder 2' 
may also be operated from a control console 4' located at the 
delivery pile 1*. 

It should be understood that the components as discussed 
above with relation to FIG. la, may, if appropriate, essen- 
tially be considered to be interchangeable with similar 
components discussed herebelow with relation to FIGS . 1-5. 

As depicted in FIGS. 1-3, a first valve body 1, of a valve 
unit such as unit 5\ 6 1 as discussed previously in FIG. la, can 
preferably be provided in a housing 3 for controlling the 
suction air to a sheet feeder, and a second valve body 2 can 
preferably be provided for controlling the blowing air. In the 
depicted embodiment of FIG. 1, the valve bodies 1 and 2 are 
shown in an off position, and are arranged so as to be 
displaceable to the left to move the valve bodies 1 and 2 into 
a corresponding open position for flow of air therethrough. 
FIG. 3 depicts one possible configuration of the valve bodies 
1 and 2 in a corresponding on position. 

Both valve bodies 1, 2 are preferably connected to each 
other in an axially firm and mutually tumable manner. One 
type of connection devise which could be used is a fitting 
bolt 4, which enables the valve body 2, controlling the 
blowing air, to be turned with respect to the valve body 1, 
while also enabling both valve bodies to be displaced axially 
substantially simultaneously. In this embodiment, the valve 
body 1 can preferably be fixed against rotation in the 
housing 3 by means of a pin 5 engaging in a longitudinal 
groove 6 formed in the valve body 1. Alternatively, a pin 
could extend from valve body 1 to engage a slot within the 
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housing 3. Further, other means of holding the valve body i 
stationary could also conceivably be used, such as a rigid 
connection, to an adjusting device 7. 

In the specimen embodiment shown in FIG. 1 an adjusting 
device 7 acts on the first valve body 1, and therefore, in s 
essence, acts on both bodies 1 and 2 because of the axial 
connection 4 therebetween. The adjusting device 7 can 
preferably be designed as a pneumatic cylinder 8 which, via 
a supporting bearing 9, can be attached to a wall 10 or any 
surface adjacent the valve device. Again, FIG. 1 shows the 10 
cylinder 8 retracted so that the valve bodies 1 and 2 are in 
an oil, or substantially closed position. In this closed posi- 
tion, by means of an adjusting nut 11, the two valve bodies 
1, 2 can be axially adjusted, if necessary, so thai a small 
opening 12 can exist for the escape of fanning air. By means 
of such an adjustment, the size of the opening 12 can also 
preferably be adjusted very accurately for different paper 
thicknesses, etc. to allow more or less fanning air to escape 
therethrough. In at least one embodiment of the present 
invention, this adjusting nut 11 can preferably be axially 
fixed to a piston rod 8a, such that rotation thereof will draw 20 
a threaded rod 11a thereinto or push the threaded rod 11a 
away therefrom upon rotation of the nut 11, thereby axially 
displacing the valve bodies 1 and 2. 

FIG. 1 shows the position in which the valve bodies 1, 2 M 
are switched of! so that the piston rod 8a of the pneumatic 
cylinder 8 is moved to the right into its end position. In so 
doing, an opening 13 of a suction-air line 14, can generally 
be closed as the suction-air opening 15, formed in the valve 
body 1, is displaced to the right and thus covered by the 30 
housing 3. The opening 16 of the blowing-air line 17 can 
preferably be offset with respect to the blowing-air opening 
18 formed in the valve body 2 such that there remains a 
small opening 12 through which the fanning air may escape. 
The position in which the valves are open is the position in 35 
which both valve bodies 1, 2 are displaced to the left 
according to FIG. 1, as indicated by a dash-dotted line 19 in 
FIG. 1, and as is also depicted by FIG. 3. 

In a sheet feeder device, it is generally desirable that the 
blowing and suction be provided by a single blower or fan 40 
unit, such as might be indicated as 24' in FIG. la. In other 
words, the air sucked out of the feeder is also the air blown 
back into the feeder. By providing such a valve unit wherein 
the blowing and suction air lines can be turned on and off 
substantially simultaneously using a single operational com- 45 
ponent, in accordance with the present invention, there 
would essentially be minimal concern about jamming of 
single independently operating valves for each of the blow- 
ing and suction lines, as have been used in known valve 
devices. Thus, both lines will either be open, or else both 50 
will be closed On the other hand, in known devices using 
two separately operating valves, one valve may open when 
the other remains stuck shut, and there could then possibly 
be no suction air available while the blowing line is oper- 
ating, or, alternatively, the air which is auctioned out may 53 
not be able to pass through a blocked blowing line. 

In addition to the axial displacement provided by the 
adjusting device 7, as discussed above, an additional oper- 
ating device can preferably be provided for rotating the 
valve body 2 with respect to the valve body 1. For this 60 
purpose, a spur gear 20 can preferably be provided for 
engaging in a broader spur gear 21, fastened to the front end 
of the valve body 2 for controlling the blowing air. The 
width of the spur gear 21 can preferably be designed such 
that the meshing of the gears is not interrupted over the axial 65 
displacement distance of the valve bodies 1, 2. The spur gear 
21 can preferably be turnably mounted in a bearing body 22 
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and can be manually turned via a handwheel 23. Further- 
more, there can also preferably be a geared motor 24 which 
controls the blowing-air amount and which, vie a potenti- 
ometer 25, can drive the spur gear 21. The geared motor 24 
and the potentiometer 25 can preferably be fastened to the 
housing 3 via an angular-shaped body 26. By turning the 
valve body 2 via the geared motor 24 the alignment and 
covering of the blowing-air opening 18, and the opening 16 
of the blowing-air line 17 may be varied such that a varying 
amount of blowing air may escape through the valve. This 
makes it possible to control the blowing air as a function of 
speed, for example, or to vary the blowing air according to 
the paper weight. FIG. 3 also essentially depicts an offset 
between the blowing air opening 18 and the opening 16, 
which was provided by relatively rotating the valve body 2 
with respect to the valve body 1. 

It should generally be understood that other types of drive 
systems could also possibly be used for relatively rotating 
the valve bodies. Such systems might include a transmission 
unit, such as a chain drive, or belt drive, and could even 
include a motor directly mounted to the end of the valve 
body 2, which motor could also be mounted to a holding 
device to be non-rotational with respect to the valve body 2. 
Substitution of any of the drive devices, and adjustment 
devices as discussed above would typically be well within 
the skill of the artisan, as a wide variety of drive devices are 
generally well known. 

An alternative variant on the above embodiment of the 
present invention could preferably utilize, as an adjusting 
device 7, an electromagnet instead of a pneumatic cylinder 
8. Such an electromagnet can preferably be configured to 
axially displace the valve bodies 1, 2, and the configuration 
and operation of such an electromagnet are generally well 
known and therefore not discussed in any .further detail 
herein. 

The set task may also be accomplished through another 
inventive construction of the valve, such as could be repre- 
sented by the embodiment shown in FIGS. 4 and 5. With this 
specimen embodiment, the blowing air can preferably be 
switched on and off by turning the valve bodies 1 and 2 
instead of axially displacing the valve bodies 1 and 2 as was 
discussed hereabove. In addition, the blowing air can then 
preferably be regulated by axially displacing the valve 
bodies 1 and 2 via an axial displacement device 7, such as, 
a motor-driven threaded spindle, or possibly even the pneu- 
matic cylinder as discussed above. In this manner, an 
adjustable opening between blowing air opening 18 and 
opening 16 could still be achieved. 

According to this alternative embodiment, the axial posi- 
tion of the valve bodies 1 and 2 can preferably remain 
unchanged when switching on and off the blowing air. This 
can essentially be accomplished by simply radially turning 
the valve bodies 1 and 2 so that the corresponding openings 
are no longer essentially aligned. In the position in which the 
blowing air is switched off, a small opening 12, for provid- 
ing fanning air for fanning the sheets, can still be achieved 
in that the radial adjustment can provide such an opening. 
With this design the blowing-air valve may be actuated 
together with the suction-air valve, provided the valve 
bodies 1, 2 are firmly connected to each other. Alternatively, 
as shown in FIGS. 4 and 5, the valve bodies 1 and 2 could 
preferably be formed of a single body piece having two 
openings, or passages disposed substantially diametrically 
therethrough. 

However, the ability for the suction opening 15 to remain 
unchanged when regulating the blowing air, that is, after 
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radially adjusting the suction opening to the on position, still 
has to essentially be guaranteed when an axial adjustment of 
the blowing air is performed. For this purpose the suction-air 
opening 13, formed in the housing 3, can preferably be 
designed as an oblong hole, or slot, in the axial direction of 5 
the housing 3, so that, in the switched-on position, the bore 
15 provided in the valve body 1 is still aligned with the 
opening 13. This oblong opening 13 should therefore pref- 
erably be of such a length that the suction-air opening 
remains open in view of any axial blowing-air adjustment. {Q 

As an alternative to providing a small opening 12, as 
shown in FIGS. 1 and 4, in an alternative embodiment of the 
present invention, it is also conceivable to supply the fan- 
ning blowing air through a bypass 27 (indicated by a broken 
line in FIG. 2), whereby the bypass may comprise a valve 28 15 
for adjusting the amount of air which is able to pass 
therethrough. - 

One feature of the invention resides broadly in a device 
for controlling feeder air and feeder suction air in a sheet 
feeder of a printing machine comprising respective valves, 20 
characterized in that a first valve body 1 for controlling 
suction air and a second valve body 2 for controlling 
blowing air are disposed in a housing so as to be axiaily 
aligned, that the two valve bodies 1, 2 are connected to each 
other by a fitting bolt 4 in an axiaily firm and mutually 25 
turnable manner, that an adjusting means 7, via which the 
two valve bodies are axiaily adjustable for switching on/off 
the suction air and blowing air, respectively, acts on a valve 
body 1, and that there is provided a drive 24 which, via a pair 
of gearwheels 20, 21, turns the valve body 2 for controlling 30 
the amount of blowing air. 

Another feature of the invention resides broadly in the 
device characterized in that, via an adjusting nut 11, the 
valve bodies 1, 2 are axiaily adjustable in order to vary the 
small opening 12 for the fanning blowing air, and that the 35 
valve body 1 controlling the suction air is fixed against 
rotation by means of a pin 5. 

Yet another feature of the invention resides broadly in the 
device characterized in that the two valve bodies 1, 2 are 
firmly connected to each other, that there is provided an 40 
adjusting means 7 via which the two valve bodies 1, 2 are 
turnable in order to switch on/off the suction air and the 
blowing air, respectively, and that there is provided a drive 
24 controlling the amount of blowing air by axiaily displac- 
ing the valve bodies 1, 2. 45 

Still another feature of die invention resides broadly in the 
device characterized in that as an adjusting means 7 there is 
provided a pneumatic cylinder 8 acting on the two valve 
bodies 1, 2 for controlling the blowing air and the suction air, 5Q 
respectively, and that the drive controlling the amount of 
blowing air is designed as a geared motor 24 which, via a 
potentiometer 25, adjusts the second valve body 2. 

Some examples of drive devices and potentiometers 
which could be used in conjunction with the present inven- 55 
don are disclosed by the following U.S. Pat No. 5,215,014 
to Burger and Mamberer, entitled "Positioning System for 
Rotary Folding Jaw Cylinder Adjustment Elements in a 
Rotary Printing Machine"; U.S. Pat. No. 5,034,004 to 
Crankshaw, entitled "Infusion Pump and Drive Systems go 
Therefor"; U.S. Pat. No. 4,932,831 to White et al., entitled 
"All Terain Mobile Robot"; U.S. PaL No. 4,931,041 to 
Feeset, entitled 'Infusion Syringe Pump"; and U.S. PaL No. 
4,931,710 to DeVara and Kenny, entitled "Servoactuator 
with Feedback and Method of Calibrating". 55 

Some example of pneumatic cylinders which could be 
used in conjunction with the present invention are disclosed 



mi 

8 

by the following U.S. PaL No. 4,573,369 to Horn, entitled 
"Linear Drive"; and U.S. PaL No. 4,414,882 to Frei, entitled 
'Tneumatic Drive for Switching Elements and Control Ele- 
ments". 

Some examples of printing presses with sheet feeders that 
operate with blowing and suction air, in which the present 
invention could be used, and/or which provide additional 
components and features of printing presses and sheet 
feeders which could be used in conjunction with the present 
invention, are provided by the following U.S. Pat No. 
5,290,023 to Seaski and Honkawe, entitled "Sheet Feeder 
for Sheet-Fed Press"; U.S. PaL No. 5,184,813 to Schwitmky 
and Stiel, entitled "Separating Jet Blast Air Control Assem- 
bly"; U.S. Pat. No. 5,076,564 to Marass, entitled "Sheet 
Feeder"; U.S. PaL No. 5,110,110 to Wire and Bergmeier, 
entitled '"Loosening Blowers for Sheet Feeders of Sheet-Fed 
Rotary Printing Presses"; U.S. PaL No. 5,092,578 to Berg- 
meier and Zeltner, entitled "Sheet Feeder in a Sheet-Pro- 
cessing Machine"; and U.S. PaL No. 4,702,469 to Jescbke 
and Pollich, entitled "Apparatus and Method for Aligning 
Sheets". 

The appended drawings in their entirety, including all 
dimensions, proportions and/or shapes in at least one 
embodiment of the invention, are accurate and to scale and 
are hereby included by reference into this specification. 

AH, or substantially all, of the components and methods 
of the various embodiments may be used with at least one 
embodiment or all of the enibodiments, if more than one 
embodirnent is described herein. 

All of the patents, patent applications and publications 
recited herein, and in the Declaration attached hereto, are 
hereby incorporated by reference as if set forth in their 
entirety herein. 

The corresponding foreign patent publication applica- 
tions, namely, Federal Republic of Germany Patent Appli- 
cation No. P 43 26 927.3, filed on Aug. 11, 1993, having 
inventor Ernst Czotscher, and DE-OS P 43 26 927.3 and 
DE-PS P43 26 927.3, as well as their published equivalents, 
and other equivalents or corresponding applications, if any, 
in corresponding cases in the Federal Republic of Germany 
and elsewhere, and the references cited in any of the 
documents cited herein, are hereby incorporated by refer- 
ence as if set forth in their entirety herein. 

The details in the patents, patent applications and publi- 
cations may be considered to be incorporable, at applicant's 
option, into the claims during prosecution as further limita- 
tions in the claims to patentably distinguish any amended 
claims from any applied prior art. 

The invention as described hereinabove in the context of 
the preferred embodiments is not to be taken as limited to all 
of the provided details thereof, since modifications and 
variations thereof may be made without departing from the 
spirit and scope of the invention. 

What is claimed is: 

1. A printing press comprising: 

a frame; 

a plate cylinder rotatably mounted on said frame, said 

plate cylinder for positioning a printing plate thereon; 
dampening means for applying dampening medium to 

said printing plate; 
an ink reservoir for holding a Bupply of ink; 
an inking mechanism for transferring the ink between said 

ink reservoir and said plate cylinder at least during 

operation of said printing press; 
said inking mechanism comprising a plurality of inking 
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rollers, at least one ink fountain roller, and at least one 
ink transfer roller for transferring ink between said ink 
fountain roller and at least one of said plurality of 
inking rollers; 

sheet feeding means for feeding sheets of printing stock 5 
into the printing press from a stack of printing stock, 
the stack having a top for supplying sheets therefrom; 
a rubber blanket cylinder i having a rubber blanket 
disposed thereabout for receiving an ink impression 
from the plate cylinder; 10 
a sheet drum for receiving sheets being fed for printing the 
ink impression of the rubber blanket onto the sheets; 
sheet delivery apparatus for receiving printed sheets and 

stacking the printed sheets; 15 
said sheet feeding means comprising: 
means for providing input air to an area adjacent the 
stack of printing stock, said means for providing 
input air comprising a first air passage for conducting 
input air to the area adjacent the stack of printing 20 
stock; 

means for removal of exhaust air from an area adjacent 
the stack of printing stock, said means for removal of 
exhaust air comprising a second air passage for 
conducting exhaust air away from the area adjacent 25 
the stack of printing stock; 

said first air passage being separate from and isolated 
from said second air passage; 

means for controlling air flow through said means for 
providing input air and said means for removal of 30 
exhaust air; 

said means for controlling comprising valve means; 
said valve means comprising: 
a first valve portion for controlling flow of air through 
said first air passage, said first valve portion having 35 
at least an open configuration for passage of air 
therethrough and a closed configuration for blocking 
passage of air therethrough; 
a second valve portion for controlling flow of air through ^ 
said second air passage, said second valve portion 
having at least an open configuration for passage of air 
therethrough and a closed configuration for blocking 
passage of air therethrough; 

at least one solid element connecting at least a portion of 45 
said first valve portion to at least a portion of said 
second valve portion, said at least a portion of said first 
valve portion and said at least a portion of said second 
valve portion being connected by said at least one solid 
element for substantially simultaneous movement of 5 q 
both of said at least a portion of said first valve portion 
and said at least a portion of said second valve portion 
from at least the closed configuration to the open 
configuration for substantially simultaneous providing 
of air to the area adjacent the stack and removing of air 5S 
from the area adjacent the stack, and for substantially 
simultaneously moving both of said at least a portion of 
said first valve portion and said at least a portion of said 
second valve portion from at least the open configura- 
tion to the closed configuration to substantially simul- M 
taneously stop providing of air to the area adjacent the 
stack and removing of air from the area adjacent the 
stack; and 

j 

single operating means for operating all of: said at least a 
portion of said first valve portion, said at least a portion 65 
of said second valve portion, and said at least one solid 
element, substantially simultaneously. 
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2. The printing press according to claim 1, wherein said 
valve means comprises: 
a valve housing, said valve housing having first and 
second openings for defining at least a portion of the 
first air passage of said means for providing input air, 
and third and fourth openings for defining a second air 
passage of said means for removal of exhaust air; 
a valve body for being disposed in said valve housing, 
said valve body comprising a first connecting passage 
for connecting said first and second openings, and a 
second connecting passage for connecting said third 
and fourth openings; 
said first valve portion comprises said first and second 

openings and said first connecting passage; 
said second valve portion comprises said third and fourth 

openings and said second connecting passage; 
said single operating means being for moving said valve 
body within said valve housing to: 
move said first connecting passage into at least partial 
alignment with said first and second openings to at 
least partially open said first air passage, and to 
substantially simultaneously move said second con- 
necting passage into at least partial alignment with 
said third and fourth openings to at least partially 
open said second air passage; and 
move said first connecting passage substantially out of 
alignment with said first and second openings to at 
least substantially close said first air passage, and to 
substantially simultaneously move said second con- 
necting passage substantially out of alignment with 
said third and fourth openings to at least substantially 
close said second air passage. 

3. The printing press according to claim 2, wherein: 
said valve housing has an;exterior and defines a longitu- 
dinal axis; 

said valve housing comprises a bore along said longitu- 
dinal axis; 

said first, second, third and fourth openings being dis- 
posed through said housing from said exterior to said 
bore; 

said valve body comprises a cylindrical body for being 

movably disposed within said bore; 
said first and second connecting passages respectively 

comprise first and second bores within said cylindrical 

body; and 

said means for operating comprises means for moving 
said cylindrical body within said bore to at least par- 
tially open and at least substantially close said first and 
second air passages. 

4. The printing press according to claim 3, wherein: 
said means for operating comprises first means for oper- 
ating, and said first means for operating comprises one 
of: 

means for rotating said cylindrical body within said 
bore; and 

means for axial] y displacing said cylindrical body 
along the longitudinal axis of said bore; and 
said valve means additionally comprises means for vary- 
ing an amount of air flowing through said first air 
passage substantially independently of the amount of 
air flowing through said second air passage. 

5. The printing press according to claim 4, wherein: 
said cylindrical body defines a longitudinal axis, and said 

cylindrical body comprises: 

a first body portion comprising said first connecting 
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a second body portion comprising said second connect- 
ing passage, said first body portion being axially 
disposed with respect to said second body portion 
along said longitudinal axis of said cylindrical body; 

said at least one solid element comprises means for 5 
rotatably connecting said first body portion to said 
second body portion for relative rotational move- 
ment between said first body portion and said second 
body portion; 

said first means for operating comprises means for axially 10 
displacing said cylindrical body within said bore; 

said valve means further comprises means for inhibiting 
rotation of said second body portion; and 

said means for varying an amount of air flowing through 
said first air passage substantially independently of air 15 
Mowing through said second air passage comprises 
second means for operating, said second means for 
operating comprises means for rotating said first body 
portion relative to said second body portion to move 
said first connecting passage relative to said first and 20 
second openings to vary an opening amount of said first 
air passage. 

6. The printing press according to claim 5, wherein: 

said valve means further comprise means for axially ^ 
positioning said cylindrical body with respect to said 
first means for operating to partially open said first air 
passage with said second air passage closed; 

said first and second connecting passages are each dis- 
posed substantially diametrically through said cylindri- 30 
cal body; 

said first and second openings are disposed substantially 
diametrically with respect to one another on said hous- 
ing; 

said third and fourth openings are disposed substantially 35 
diametrically with respect to one another on said hous- 
ing; 

said means for rotatably connecting comprises bolt means 
extending from one of said first body portion and said 
second body portion and a threaded opening on the 40 
other of said first body portion and said second body 
portion to receive said bolt means therein; 

said means for inhibiting rotation comprises pin means 
extending from one of said housing and said second 4J 
body portion and slot means in the other of said housing 
and said second body portion for receiving said pin 
fflftflfis therein; 

said first means for operating comprises a pneumatic 
cylinder, and 50 

said second means for operating comprises a motor, said 
motor having arotatable shaft, and said rotatable shaft 
additionally comprising a transmission for transmitting 
rotational movement to said first body portion. 

7. The printing press according to claim 6, wherein: 55 
said pneumatic cylinder comprises a piston rod extending 

therefrom, said pneumatic cylinder and said piston rod 

defining a longitudinal axis; 
said longitudinal axis of said pneumatic cylinder being 

disposed in alignment with said longitudinal axis of 60 

said cylindrical body; 
said piston rod having a first end disposed away from said 

pneumatic cylinder, 
said second body portion comprises a threaded member 55 

extending therefrom towards said pneumatic cylinder; 
said first end of said piston rod comprises a threaded nut 
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for engaging said threaded member of said second body 
portion for moving said second body portion during 
moving of said pneumatic cylinder; 

said means for axially positioning said cylindrical body 
with respect to said first means for operating comprises 
said threaded nut and said threaded member, whereby 
rotation of said threaded nut axially displaces said 
threaded member, 

said second means for operating further comprises a 
potentiometer driven by said rotatable shaft of said 
motor for measuring rotational movement/of said 
motor, 

said rotatable shaft further comprising a handwheel for 

manually turning said rotatable shaft; 
said transmission comprising a first gear disposed on said 

rotatable shaft, and a second gear disposed on said first 

body portion and meshing with said first gear; 
said second gear being non-rotatably connected to said 

first body portion for movement of said first body 

portion with movement of said second gear, and 
said means for inputting air additionally comprises an air 

bypass for bypassing air around said valve means when 

said first air passage is closed; and 
said air bypass comprises an additional valve means for 

adjusting an amount of air bypassing said valve means. 

8. The printing press according to claim 4, wherein: 
said cylindrical body defines a longitudinal axis, and said 

cylindrical body comprises: 
a one-piece integral member comprising both said first 
connecting passage, and said second connecting pas- 
sage, said at least one solid element comprises said 
one-piece integral member, 
said first means for operating comprises mwww for rotat- 
ing said cylindrical body within said bore; and 
said means for varying an amount of air flowing through 
said first air passage substantially independently of air 
flowing through said second air passage comprises 
second means for operating, said second means for 
operating comprises means for axially displacing said 
cylindrical body to move said first connecting passage 
relative to said first and second openings to vary an 
opening amount of said first air passage. 

9. The printing press according to claim 8, wherein: 
said first and second connecting passages are each dis- 
posed substantially diametrically through said cylindri- 
cal body and said first and second connecting passages 
are disposed spaced apart axially along said cylindrical 
body; 

said first and second openings are disposed substantially 
diametrically with respect to one another on said hous- 
ing; 

said third and fourth openings are disposed substantially 
diametrically with respect to one another on said hous- 
ing; 

said first means for operating comprises a motor, said 
motor having a rotatable shaft, and said rotatable shaft 
additionally comprising a transmission for transmitting 
rotational movement to said first body portion; and 

said second means for operating comprises a pneumatic 
cylinder. 

10. The printing press according to claim 9, wherein: 
said third and fourth openings comprise oblong slots, the 

oblong slots having a longimdinal dimension, and the 
longitudinal dimension being disposed parallel to the 
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longitudinal axis of said housing, said oblong slots 
being configured for maintaining said second air pas- 
sage substantially open during axial movement of said 
cylindrical body to adjust air flow through said first air 
passage; 5 

said pneumatic cylinder comprises a piston rod extending 
therefrom, said pneumatic cylinder and said piston rod 
defining a longitudinal axis; 

said longitudinal axis of said pneumatic cylinder being 
disposed in alignment with said longitudinal axis of to 
said cylindrical body; 

said piston rod having a first end disposed away from said 
pneumatic cylinder; 

said first end of said piston rod comprises means for 
engaging said cylindrical body for moving said cylin- 15 
drical body during moving of said pneumatic cylinder; 

said first means for operating further comprises a poten- 
tiometer driven by said rotatable shaft of said motor for 
measuring rotational movement of said motor; ^ 

said printing press further comprises at least one remote 
control panel for operating said first and second means 
for operating and monitoring said potentiometer; 

said rotatable shaft further comprising a handwheel for 
manually turning said rotatable shaft; 25 

said transmission comprises a first gear disposed on said 
rotatable shaft, and a second gear disposed on said first 
body portion, said second gear meshing with said first 
gear, 

said second gear being non-rolatably connected to said 30 
cylindrical body for moving said first body portion 
during moving of said second gear, 

said means for inputting air additionally comprises an air 
bypass for bypassing air around said valve means when ^ 
said first air passage is closed; and 

said air bypass comprises an additional valve means for 
adjusting an amount of air bypassing said valve means. 

11. In a printing press comprising: 

a free, a plate cylinder rotatably mounted on said frame, 40 
said plate cylinder for positioning a printing plate 
thereon, dampening means fox applying dampening 
medium to said printing plate, an ink reservoir for 
holding a supply of ink, an inking mechanism fox 
transferring the ink between said ink reservoir and said 45 
plate cylinder at least during operation of said printing 
press, said inking mechanism comprising a plurality of 
inking rollers, at least one ink fountain roller, and at 
least one ink transfer roller for transferring ink between 
said ink fountain roller and at least one of said plurality 50 
of inking rollers, sheet feeding means for feeding 
sheets of printing stock into the printing press from a 
stack of printing stock, the stack having a top for 
supplying sheets therefrom, a rubber blanket cylinder 
having a rubber blanket disposed thereabout for receiv- 55 
ing an ink impression from the plate cylinder, a sheet 
drum for receiving sheets being fed for printing the ink 
impression of the rubber blanket onto the sheets, and 
sheet delivery apparatus for receiving printed sheets 
and stacking the printed sheets; 60 

means for controlling air flow of the sheet feeding means, 
the sheet feeding means having means for providing 
input air thereinto and means for removal of exhaust air 
therefrom, said means for controlling comprising: 
valve means for controlling air flow through said means 65 
for providing input air and said means for removal of 
exhaust air; 
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said valve means comprising: 

a first valve portion for controlling flow of air 
through said means for providing input air, said 
first valve portion having at least an open con- 
figuration for passage of air therethrough and a 
closed configuration for blocking passage of air 
therethrough; 

a second valve portion for controlling flow of air 
through said means for removal of exhaust air, 
said second valve portion having at least an open 
configuration for passage of air therethrough and 
a closed configuration for passage of air there- 
through; 

at least one solid element connecting at least a 
portion of said first valve portion to at least a 
portion of said second valve portion for substan- 
tially simultaneously moving both of said at least 
a portion of said first valve portion and said at least 
a portion of said second valve portion between at 
least the open configuration and the closed con- 
figuration; 

single operating means for operating all of said at 
least a portion of said first valve portion, said at 
least a portion of said second valve portion and 
said at least one solid element substantially simul- 
taneously to substantially simultaneously open 
both said first and second valve portion and sub- 
stantially simultaneously close said first and sec- 
ond valve portion; and 

means for operating said first valve portion substan- 
tially independently of said second valve portion 
for varying an amount of air flowing through said 
first valve portion substantially independently of 
the amount of air flowing through said second 
valve portion. 

12. The means for controlling according to claim U, 
wherein said valve means comprises: 

a valve housing having first and second openings for 
defining a first air passage of said means for providing 
input air, and third and fourth openings for defining a 
second air passage of said means for removal of 
exhaust air; 

a valve body for being disposed in said valve housing, 
said valve body comprising a first connecting passage 
for connecting said first and second openings, and a 
second connecting passage for connecting said third 
and fourth openings; 
said first valve portion comprises said first and second 

openings and said first connecting passage; 
said second valve portion comprises said third and fourth 

openings and said second connecting passage; 
said single operating means being for moving said valve 
body within said Yalve housing to: _ 
move said first connecting passage into at least partial 
alignment with said first and second openings to at 
least partially open said first air passage, and to 
substantially simultaneously move said second con- 
necting passage into at least partial alignment with 
said third and fourth openings to at least partially 
open said second air passage; and 
move said first connecting passage substantially out of 
alignment with said first and second openings to at 
least substantially close said first air passage, and to 
substantially simultaneously move said second con- 
necting passage substantially out of alignment with 
said third and fourth openings to at least substantially 
close said second air passage. 
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13. The means for controlling according to claim 12, 
wherein: 

said valve housing has an exterior and defines a longitu- 
dinal axis; 

said valve housing comprises a bore along said longitu- 5 
dinal axis; 

said first, second, third and fourth openings being dis- 
posed through said housing from said exterior to said 
bore; io 

said valve body comprises a cylindrical body for being 
movably disposed within said bore; 

said first and second connecting passages respectively 
comprise first and second bores within said cylindrical 
body; and 15 

said means for operating comprises means for moving 
said cylindrical body within said bore to at least par- 
tially open and at least substantially close said first and 
second air passages. ^ 

14. Hie means for controlling according to claim 13, 
wherein: 

said means for operating comprises first means for oper- 
ating, and said first means for operating comprises one 
of: 25 
means for rotating said cylindrical body within said 
bore; and 

means for axially displacing said cylindrical body 
along the longitudinal axis of said bore. 

15. The means for controlling according to claim 14, 30 
- wherein: 

said cylindrical body defines a longitudinal axis, and said 
cylindrical body comprises: 

a first body portion comprising said first connecting 
passage; 35 

a second body portion comprising said second connect- 
ing passage, said first body portion being axially 
disposed with respect to said second body portion 
along said longitudinal axis of said cylindrical body; 

said at least one solid element comprises means for 40 
rotatably connecting said first body portion to said 
second body portion for relative rotationa] move- 
ment between said first body portion and said second 
body portion; 

said first means for operating comprises means for axially *s 
displacing said cylindrical body within said bore; 

said valve means further comprises means for inhibiting 
rotation of said second body portion; and 

said means for operating said first valve portion substan- 
tially independently of said second valve portion for 
varying an amount of air flowing through said first air 
passage substantially independently of air flowing 
through said second air passage comprises second 
means for operating, said second means for operating 
comprises means for rotating said first body portion 
relative to said second body portion to move said first 
connecting passage relative to said first and second 
openings to vary an opening amount of said first air 
passage. 

16. The means for controlling according to claim 15, 
wherein: 

said valve means further comprise means for axially 
positioning said cylindrical body with respect to said 
first means for operating to partially open said first air ss 
passage with said second air passage closed; 

said first and second connecting passages are each dis- 
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posed substantially diametrically through said cylindri- 
cal body; 

said first and second openings are disposed substantially 
diametrically with respect to one another on said hous- 
ing; 

said third and fourth openings are disposed substantially 
diametrically with respect to one another on said hous- 
ing; 

said means for rotatably connecting comprises bolt means 
extending from one of said first body portion and said 
second body portion end a threaded opening on the 
other of said first body portion and said second body 
portion to receive said bolt means therein; 

said means for inhibiting rotation comprises pin means 
extending from one of said housing and said second 
body portion and slot means in the other of said housing 
and said second body portion for receiving said pin 
moans therein; 

said first mrans for, operating comprises a pneumatic 
cylinder; and 

said second means for operating comprises a motor, said 
motor having a rotatable shaft, and said rotatable shaft 
additionally comprising a transmission for transmitting 
rotational movement to said first body portion. 

17. The means for- controlling according to claim 16, 
wherein: 

said pneumatic cylinder comprises a piston rod extending 

therefrom, said pneumatic cylinder and said piston tod 

defining a longitudinal axis; 
said longitudinal axis of said pneumatic cylinder being 

disposed in alignment with said longitudinal axis of 

said cylindrical body; 
said piston rod having a first end disposed away from said 

pneumatic cylinder, 
said second body portion comprises a threaded member 

extending therefrom towards said pneumatic cylinder; 
said first end of said piston rod comprises a threaded nut 

for engaging said threaded member of said second body 

portion for moving said second body portion during 

moving of said pneumatic cylinder; 
said means for axially positioning said cylindrical body 

with respect to said first means for operating comprises 

said threaded nut and said threaded member, whereby 

rotation of said threaded nut axially displaces said 

threaded member, 
said second means for operating further comprises a 

potentiometer driven by said rotatable shaft of said 

motor for measuring rotational movement of said 

motor; 

said rotatable shaft further comprising a handwheel for 

manually turning said rotatable shaft; 
said transmission comprising a first gear disposed on said 

rotatable shaft, and a second gear disposed on said first 

body portion and meshing with said first gear; 
said second gear being non-rotatably connected to said 

first body portion for movement of said first body 

portion with movement of said second gear; and 
said means for inputting air additionally comprises an air 

bypass for bypassing air around said valve means when 

said first air passage is closed; and 
said air bypass comprises an additional valve means for 

adjusting an amount of air bypassing said valve means. 
18. The means for controlling according to claim 14, 
wherein: 
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said cylindrical body defines a longitudinal axis, and said 
cylindrical body comprises: 

a one-piece integral member comprising both said first 
connecting passage, and said second connecting pas- 
sage, said 

at least one solid element comprises said one-piece 
integral member; 

said first means for operating comprises means for rotat- 
ing said cylindrical body within said bore; and 

said means for operating said first valve portion substan- 
tially independently of said second valve portion for 
varying an amount of air flowing through said first air 
passage substantially independently of air flowing 
through said second air passage comprises second 
means for operating, said second means for operating 
comprises means for anally displacing said cylindrical 
body to move said first connecting passage relative to 
said first and second openings to vary an opening 
amount of said first air passage. 

19. The means for controlling according to claim 18, 
wherein: 

said first and second connecting passages are each dis- 
posed substantially diametrically through said cylindri- 
cal body and said first and second connecting passages 
are disposed spaced apart axially along said cylindrical 
body; 

said first and second openings are disposed substantially 
diametrically with respect to one another on said hous- 
ing; 

said third and fourth openings are disposed substantially 
diametrically with respect to one another on said hous- 
ing; 

said first means for operating comprises a motor, said 
motor having a rotatable shaft, and said rotatable shaft 35 
additionally comprising a transmission for transmitting 
rotational movement to said first body portion; and 

said second means for operating comprises a pneumatic 
cylinder. 

20. The means for controlling according to claim 19, 
wherein: 

said third and fourth openings comprise oblong slots, the 
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oblong slots having a longitudinal dimension, and the 
longitudinal dimension being disposed parallel to the 
longitudinal axis of said housing, said oblong slots 
being configured for maintaining said second air pas- 
sage substantially open during axial movement of said 
cylindrical body to adjust air flow through said first air 
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said pneumatic cylinder comprises a piston rod extending 
therefrom, said pneumatic cylinder and said piston rod 
defining a longitudinal axis; 

said longitudinal axis of said pneumatic cylinder being 
disposed in alignment with said longitudinal axis of 
said cylindrical body; 

said piston rod having a first end disposed away from said 
pneumatic cylinder; 

said first end of said piston rod comprises means for 
engaging said cylindrical body for moving said cylin- 
drical body during moving of said pneumatic cylinder, 

said first means for operating further comprises a poten- 
tiometer driven by said rotatable shaft of said motor for 
measuring rotational movement of said motor, 

said printing press further comprises et least one remote 
control panel for operating said first and second means 
for operating and monitoring said potentiometer; 

said rotatable shaft further comprising a handwheel for 
manually turning said rotatable shaft; 

said transmission comprises a first gear disposed on said 
rotatable shaft, and a second gear disposed on said first 
body portion, said second gear meshing with said first 
gear, 

said second gear being non-rotatably connected to said 

cylindrical body for moving said first body portion 

during moving of said second gear; 
said means for inputting air additionally comprises an air 

bypass for bypassing air around said valve means when 

said first air passage is closed; and 
said air bypass comprises an additional valve means for 

adjusting an amount of air bypassing said valve means. 
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(54) Printing or coating unft for a rotary offset printing press 
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can apply either spot or overall inWng/coatins material 
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port first and second applicator rollers (06.67) so thai 
the inkngfcoating apparatus can apply a double bump 
of aquemisfflexographic or uv-curabte printing ink or 
coating material io a plate on the plate cylinder (32), 
while simultaneously applying aqueous, tomographic or 
UV-eurabfe printing ink or coating material to a plate or 
a blanket on the blanket cylinder (34). and thereafter 
onto a sheet as the shoot is transferred through the nip 
between the blanket cylinder (34), and the impression 
cylinder (36), A triple bump is printed or coated on the 
last printing unit with the aid of an impression cylinder 
inkrng/ccating unrt 
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(54) Printing or coating unit (or a rotary offset priming press 



(57) A retractable in-fine Inting/coating apparatus 
can apply either spot or overall inking/coating material 
to a plate and/or a blanket on the first printing unit or on 
an/ consecutive printing unit of any rotary offset printing 
press. The inking/coating apparatus is pivotally 
mounted within the conventional dampener space of 
any lithographic printing unit. The aqueous component 
of the nomographic printing ink or aqueous coating 
material Is evaporated and dried by high velocity, hot air 
dryer* and high performance heat and moisture extrac- 
tors so that the aqueous or ftexographlc ink or coaling 
material on a freshly printed or coated eheet ie dry and 
can be dry-trapped on the next printing unit, The ink* 



"mg/coating apparatus Includes dual cradles that sup- 
port first and second applicator rollers so that the 
inking/coating apparatus can apply a double bump of 
aqueous/riaxographic or UV-eurabfe printing ink or coal- 
ing material to a plate on the plate cylinder, while simul- 
taneously applying aqueous, flexographfeor UV<urable 
printing Ink or coating material to a plate or a blanket on 
the blanket cylinder, and thereafter onto a sheet as the 
sheet Is transferred through the nip between the blanket 
cylinder and the impression cylinder. A triple bump is 
printed or coated on the last printing unit with the aid of 
an Impression cylinder inking/coating unit. 
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Description 

Relcfofine invention 

This invention relates generally to sheet-fed or web- 
fad, rotary offset lithographic printing presses, and more 
part" ailarly, to a new and Improved inking/coating appa- 
ratus for the in-line application of aqueous or flaxo- 
graphlc printing inks, primer or protective/decomtive 
coatings applied simultaneously to the plate and blanket 
of the Icrst or any consecutive printing unit of any litho- 
graphic printing press. 

Background at th» Invention 

Conventional sheet-fed. rotary offset printing 
presses typically Include one or more printing units 
through which individual sneers are fed and printed. 
After the last printing unit freshly printed sheets are 
transferred by a delivery conveyor to the delivery end of 
the press where the freshly printed and/or coated 
6heets are collected and stacked uniformly, in a typical 
sheet-fed, rotary offset printing press such as the Hei- 
delberg Speedmaster line of presses, the delivery con- 
veyor Includes a pair of endless chains carrying gripper 
bam with gripper fingers which grip and pull freshly 
printed sheets from the last frnpression cylinder and 
convey the sheets to the sheet delivery stacker. 

Since the inks used with sheet fed rotary offset 
priming presses are typically wet and tacky, special pre' 
cautions must be taken to prevent marking and smear- 
ing of the freshly printed or coated sheets as the sheets 
are transferred from one priming unit to another. The 
printed ink on the surface of the sheet dries relatively 
slowly and Is easily smeared during subsequent trans- 
fer between printing unite, Marking, smearing and 
smudging can be prevented by a vacuum assisted sheet 
transfer apparatus as described in the following U.S. 
Patents: 5,113,255; 5.127,329; 5,205,217; 5,228.391: 
5,243,909, and 5,419,254, all to Howard W. DeMoore, 
co-inventor, and manufactured and sold by Printing 
Research, Inc. of Dallas. Texas. U.S.A. under te trade- 
mark BACVAO, 

In come printing jobs* offsetting is prevented by 
applying a protective and/or decorative coating material 
over all or a portion of the freshly printed sheets. Some 
coatings are formed of a UV-curabJo or water-dispersed 
resin applied as a liquid solution over the freshly printed 
sheets to protect the Ink from offsetting or set-off and 
improve the appearance of the freshly printed sheets. 
Such coalings are particularly desirable when decora- 
tive or protective finishes are applied in the printing of 
posters, record jackets, brochures, magazines, folding 
cartons and the like. 

Qescfirjtionofthe Prior Art 

Various arrangements have been made for apply- 
ing the coating as an in-line printing operation by using 



the last printing unit of the prase as the coating applica- 
tion unit. For example, US Patents 4,270,453; 
4,686,414; and 4,779,557 disclose coating apparatus 
which can be moved into position to permit the blanket 

s cylinder of the last printing unit of a printing press to be 
used to apply a coating malarial over the freshly printed 
sheets. In US. Patent 4,841,903 (Bird) there are dis- 
closed coating apparatus which can be selectively 
moved between the plate cylinder or The blanket cyfin- 

io der of the last printing unit of the press so the last print- 
ing unit can only be used for coating purposes 
However, when coaxing apparatus of these types are 
being used, the last printing unit cannot be used to prim 
Ink to the sheets, but rather can only be used for the 

1$ coating operation. Thus, while coating with this type of 
in-line coating apparatus, the priming press loses the 
capability of printing on the last printing unit as If te con- 
verted to a coating unit. 

The coater of U.S. Patent 5,107,790 (Sliker at at) is 

so retractable along an inclined mil for extending and 
retracting a coaler head into engagement wllh a blanket 
on the blanket cylinder. Because of its size, the rail* 
retractable coater can only be Irtetafiod between the last 
printing unit of the press and the delivery sheet stacker. 

2S and cannot be used for interunit coating. The coater of 
US. Patent 4,615,293 (Jahn) provides two separate, 
independent eoaters located on the dampener side of a 
convened printing unit for applying lacquer to a plate 
and to a rubber blanket Consequently, although a plate 

so end blanket are provided, the coating unit of John's 
press is restricted to a dedicated coating operation only. 

Proposals have been made for overcoming the loss 
of a printing unit when in-line coating is used, for exam- 
ple as set forth in U.S. Patent 5,176,077 to Howard W. 

35 DeMoore (co-inventor and assignee), which discloses a 
coating apparatus having an applicator roller position ad 
to apply the coating material to the freshly printed sheet 
while the sheet is still on the East impression cylinder of 
the press. This allows the last printing unit to print and 

40 coat simultaneously, go that no loss of printing unit 
capability results. 

Some conventional eoaters are rail-mounted and 
occupy a large amount ol press space and reduce 
access to the press. Elaborate equipment is needed for 

4s retracting such coalers from the operative coating posi- 
tion to the inoperative position, which reduces access to 
the printing unit. 

Accordingly, there is a need for an in-line ink* 
Ing/coating apparatus which does not result In the loss 

so of a printing unit, does not extend the length of the 
press, and which can print and coat aqueous and f lexo- 
graphic inks and coating materials simultaneously onto 
the plate and blanket on any lithographic printing unit of 
any lithographic printing press, including the first print- 

68 ing unit. 

Wecftoffle invention 

Accordingly, a general object ol the present inven- 
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lion is to provide improved inking/coating apparatus 
wfiidi is cepacia of selectively applying Ink or coating 
material to a plate on a ptate cylinder or ink or coating 
material to a plate or blanket on a blanket cylinder. 

A specific object of the present invention is to pro- s 
vide Improved inking/coating apparatus of the character 
described which is extendable into inWng/eoatlng 
engagement with either a plate on a plate cylinder or to 
a plate or blanket on a Banket cylinder 

A related object of the present Invention is to pro- to 
vide improved inting/coating apparatus of the character 
described which is capable of being mounted on any 
lithographic printing unit of the press and does not Inter- 
fere with operator access to the plate cylinder, blanket 
cylinder, or adjacent priming units. is 

Another object of the present invention Is to provide 
Improved inting/coating apparatus of the character 
described, which can be moved from an operative Ink- 
ing/coating engagement position adjacent to a plate cyl- 
inder or a blanket cylinder to a non-operative, retracted 20 
position. 

Still another object of the present invention Is to 
provide Improved inking/coating apparatus of the char- 
acter described, which can be used for applying aque- 
ous, flexographic and ultra-violet curable inks and/or ss 
coatings In combination with lithographic, Ilexographfc 
and waterless printing process as on any rotary offset 
printing press. 

A related object of the present invention is to pro- 
vide improved inMng/eoatlng apparatus of the character 30 
descrfeed, which le capable of applying aqueous orf lex- 
ographic ink or coating material on one printing unit, for 
example the first printing unit and drying the ink or coat- 
ing material before it is primed or coated on tne next 
printing unit 50 that it can be overprinted or overcoated 35 
Immediately on the next printing unit with waterless, 
aqueous, flexographic or lithographic Inks or coating 
materials. 

Yet another object of the present invention is to pro- 
vide improved inking/coating apparatus for use on a '0 
multiple color rotary offset printing press that can apply 
ink or coating material separately and/or simultaneously 
to the plate and/or blanket of a priming unit of the press 
from a single operative position, and from a single ink- 
ing/coating apparatus. *& 

A related object of the present invention is to pro- 
vide improved inWng/coating apparatus of the character 
described, in whlcn virtually no printing uni: adjustment 
or alteration ie required when the Inldnfl/eoatlng appara- 
tus is converted from plate to blanket printing or coating so 
and vice versa. 

Another object of the present invention is to provide 
improved inking/coating apparatus that can be operably 
mourned in the dampener space of any lithographic 
printing unit for inking/coating engagement with either a sa 
plate on a plate cylinder or a plate or blanket on a blan- 
ket cylinder, and which does not interfere with operator 
movement or activities In the interunrt space between 
printing units. 
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The foregoing objects are achieved by a retracta- 
ble, inline inking/coating apparatus which is mounted on 
the dampener side of any printing unit ol a rotary offset 
press for movement between an operative {on-impres- 
sion) inking/coating position and a retracted, disen- 
gaged (off-Impression) position. The inking/coating 
apparatus includes an applicator roller which is movable 
into and out of engagement with a plate on a plate cylin- 
der or a blanket on a blanket cylinder. The InWng/ooat- 
Ing applicator head is prvotally coupled to a printing unit 
by pivot pins which ere mounted on the press side 
frames In the traditional dampener space of the printing 
unit in parallel alignment with the plate cylinder and the 
blanket cylinder. This dampener space mounting 
arrangement allows the Inking/coating unit to be 
installed between any adjacent printing units on the 
press. 

In the preferred embodiment, the applicator head 
Includes vertically spaced pairs of cradle members with 
one cradle pair being adapted for supporting an ink- 
ing/coating applicator roller in alignment with a plate cyl- 
inder, and the other cradle pair supporting an 
intac/coating applicator roller in alignment wfth the 
blanket cylinder, respectively, when the applicator head 
is In tne operattve position. Because of the pivotal sup' 
port provided by the pivot pins, the applicator head can 
be extended and retracted within the limited space 
available In tne traditional dampener space, without 
restricting operator access to the printing unit cylinders 
and without causing a printing unit to lose its printing 
capability 

When the Inking/coating apparatus is used In com- 
bination with a flexographic printing plate and aqueous 
orf lexogrephlc ink or coating material, the water compo- 
nent of the aqueous or flexographic ink or coating mate- 
rial on the freshly printed or coated sheet is evaporated 
and dried by a high velocity, hot air interunrt dryer and a 
high volume heat and moisture extractor assembly so 
that the freshly printed Ink or coating material is dry 
before the sheet is printed or coaled on the next printing 
unit. This quick drying process permits a base layer or 
film of Ink: tor example opaque while or metallic (gold, 
silver or other metallics) ink to be printed on the first 
printing unit, and then overprinted on the next printing 
unit without back-trapping or dot gain. 

Tne construction and operation of the present 
invention will be understood from the following detailed 
description taken in conjunction with the accompanying 
drawings which disclose, by way of example, the princi- 
ples and advantages ol me present Invention. 

Brief Description of the Drawings 

FIGURE 1 Is a perepecth/e view of a sheet fed, 
rotary offset printing press having inking/coating 
apparatus embodying the present invention: 
FIGURE 2 le a simplified perspective view of the 
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single head, dual cradle inting/coating apparatus of 
the present Invention; 

FIGURE 3 is a schematic Bide elevational view of 
the printing press of Figure 1 having Eingle head, 
dual cradle inking/coating apparatus installed in the 
traditional dampener position of the first second 
and last printing unite; 

FIGURE 4 is a simplified side elevational view 
showing the single head, dual cradle inking/coaling 
apparatus in the operative inWnp/coailng position 
lor simultaneously printing on Ihe printing plate and 
blanket on the fourth printing unit; 
FIGURE 5 is a simplified side eievaiionaf view 
showing the single head, dual cradle inking/coating 
apparatus in the operative position for spot or over- 
all inking or coating on the blanket of the first print- 
ing unit, and showing The dual cradle inking/coating 
apparatus In the operative position for spot or over* 
all InWng or coating on the printing plate of the sec- 
ond printing unfc 

FlGURE 6 Is a simplified stie elevat'onal view oi 
Ihe single head, dual cradle Inking/coating appara- 
tus of FIGURE 4 and FIGURE 5. partially broken 
away, showing the single head, dual cradle Ink- 
ing/coating apparatus In tho operative coaling posi- 
tion and having a sealed doctor blade reservoir 
assembly lor spot or overall costing on the blanket: 
FIGURE 7 is a schematic view snowing a heat 
exchanger and pump assembly connected to the 
single head, dual cradle infgnp/coating apparatus 
for circulating temperature controlled Ink or coating 
material to the inting/coating apparatus: 
FIGURE 8 Is a side elevational view, partially bro- 
ken away, and similar to FIGURE 6 which Illustrates 
an alternative coating head arrangement; 
FIGURE 9 is a simplified elevational view of a print- 
ing unit which illustrates pivotal coupling of the ink- 
ing/coating apparatus on the priming unit side 
frame members; 

FIGURE 10 is a view similar to FIGURE 2 in which 
a pair of split applicator rollers are mounted in the 
upper cradle and lower cradle, respectively: 
FIGURE 11 Is a side elevarional view of a split 
applicator roller; 

FIGURE 12 is a perspective view of a doctor blade 
reservoir which Is centrally partitioned by a seal ele- 
ment; 

FIGURE 13 is a sectional view showing sealing 
engagement of the split applicator roller against the 
partition eeal element of FIGURE 12; 
FIGURE 14 is a view similar to FIGURE 6 which 
illustrates an alternative inking/coaling embodi- 
ment: 

FIGURE 1 S is o simplified side elevational view of a 
substrate which has a bronzed-like finish which is 
applied by simultaneous operation of the dual appli- 
cator roller embodiment of FIGURE 14; 
FIGURE 16 is a side elevational view, partly in sec- 
tion, of a pan roller having separate transfer sur- 



faces mounted on a split fountain pan; 
FIGURE 17 is a simplified eWe elevational view of 
the dual cradle InWng/coatlng apparatus, partially 
broken away, which Illustrates an alternative ink- 
s ing/coating head apparatus featuring a single doc- 
tor blade assembly, anilox applicator roller mounted 
on the lower cradle: and 

FIGURE 18 Is a side elevaiional view, partly in sec- 
tion, of a single doctor blade anilox applicator roller 
io assembly having separate transfer surfaces, and a 
split fountain pan having separate fountain com- 
partments, with the separate fountain compart- 
ments being supplied with different Into or coating 
materials from separate off -press sources. 
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Detailed Description of the Preferred gmhadlfnonte 



As used herein, the term ^processed" refers to 
printing and coating methods which can be applied to 

so either side of a substrate, including the application of 
lithographic, waterless. UV-curable, aqueous and flero* 
graphic inks and/or coatings. The term 'substrate" 
refers to sheet and web material. Also, as used herein, 
the term "waterless priming plate" refers to a printing 

25 plate having image areas and non-lrrage areas which 
are oleophilic and oleophobic, respectively. 'Waterless 
printing ink* refers to an oil-based ink which does not 
contain a significant aqueous component "Flexo- 
graphic plate' refers to a flexible printing plate having a 

30 relief surface which is wettable by flexoojaphic ink or 
coating material. Tlexographic printing ink or coating 
material' refers to an Ink or coating material having a 
base constituent of either water, solvent or UV-curable 
liquid. "UV-curable lithographic printing ink and coating 

35 material" refers to oil-based printing Inks and coating 
materials that can be cured (dried) photomechanical 
by exposure to ultraviolet radiation, and that have a 
semi-paste or gel -like consistency. "Aqueous priming 
Ink or coating malarial" refers to an Ink or coating mate- 

*o rial that predominantly contains water as a solvent, dilu- 
ent or vehicle- A 'relief plate* refers to a printing plate 
having Image areas which are raised relative to non- 
image areas which are recessed 

As shown In the exemplary drawings, the present 

*s invention is embodied in a new and improved in-line ink- 
ing/coating apparatus, herein generally designated 10, 
for applying aqueous, flexographfc or UV<umble inks or 
protective and/or decorative coatings to sheets or webs 
printed in a sheet-fed or web-fed, rotary offset printing 

so press, herein generally designated 12. in this instance, 
as shown in FIGURE 1. the inking/coating apparatus 10 
is installed in a four unit rotary offset printing press 12, 
such as that manufactured by Heldelberger Druck- 
maschinen AG of Germany under its designation Hei- 

55 delberg Speedmaster SM1Q2 (40". 102cm). 

The press 12 includes a press frame K coupled at 
one end, herein the right end, to a sheet feeder 16 from 
which sheets, herein designated S. are individually and 
sequentially fed into the press, and at the opposite end, 
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with a sheet delivery stacker 20 in which the freshly 
printed sheets are collected and stacked, interposed 
between the sheet feeder 16 and the sheet delivery 
stacker 20 ere tour substantially identical sheet printing, 
units 22. 24, 26 and 28 which can print four different 
colors onto the sheets as they are transferred through 
the press 12. The printing units are housed wHhln print- 
ing lowers T1, T2, T3 and T4 formed by side frame 
members 14, i s. Each printing tower has a delivery side 
25 and a dampener side 27. a dampener space 29 is 
partially enclosed by the side frames on the dampener 
side of the printing unit. 

As illustrated, the printing units 22, 24, 26 and 28 
are substantially identical and of conventional design. 
The first printing unft 22 Includes an in-feed transfer cyl- 
inder 30, a plate cylinder 32. a bfankat cylinder 34 and 
an impression cylinder 36, all supported tor rotation In 
parallel alignment between the press side frames 14, 1 5 
which define printing unit towers T1 , T2. T3 and T4. 
Each of the flret three printing units 22. 24 and 26 have 
a Iransfer cylinder 38 disposed to transfer the freshly 
rj printed sheets from the adjacent impression cylinder 

*Z and transfer tha freshly printed sheets to the next print* 

^ ing unit via an Imermediate transfer drum 40. 

aj The last printing unit 28 includes a delivery cylinder 

y r: 42 mounted on a delivery shaft 43, The delivery cylinder 

: \ 42 supports the freshly printed sheet 18 as H is trans- 

& ; ferred from the last Impression cylinder 36 to a delivery 

^4 conveyor system, generally designated 44, which trans- 

& fare the freshly primed sheet to the sheet delivery 

2 stacker 20. lb prevent smearing during transfer, a llaxi- 

U ■■ We covering Is mounted on the delivery cylinder 42, as 

deserted and claimed in U.S. Patent 4,402,267 to 
p:, Howard W. DeMoore, which Is incorporated herein by 

^ reference. The flexible covering is manufactured and 

y 1 sold by Printing Research, Inc. of Dallas, Texas, U.S.A., 

under its trademark SUPER BLUE®. Optionally, a vac- 
uum-asslsted sheet transfer assembly manufactured 
y and sold by Printing Research, Inc. of Dallas, Texas, 

£] U.SA. under lis trademark BACVAC® can be substi- 

y. tuted for the delivery transfer cylinder 42 and flexible 

covering. 

The delivery conveyor system 44 as shown In FIG- 
URE 2 is of conventional design and includes a pair of 
endless delivery gripper chains 46. only one of which Is 
shown carrying at regular spaced locations along the 
chains, laterally disposed gripper bars having gripper 
fingers used to grip the leading edge of a freshly primed 
or coated sheet 18 after It leaves the nip between the 
impression cylinder 36 and delivery cylinder 42 of the 
last priming unit 28. As the leading edge Is gripped by 
the gripper fingers, the delivery chains 46 pull (he sheet 
away from the last Impression cylinder 36 and convey 
the freshly printed or coated sheet (o the sheet delivery 
stacker 20. 

Prior to reaching the delivery sheet stacker, the 
freshly printed and/or coaled sheets S pass under a 
delivery dryer 48 which Includes a combination of infra- 
rod thermal radiation, high vefoafy hot air flow and a 
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high performance neat and moisture extractor for drying 
the ink and/or the protectivaAdGcoratrve coating. Prefer- 
ably, the delivery dryer 48, including the high perform- 
ance heat and moisture extractor is constructed as 

5 described in US. Application Serial Number 
06/116,711, filed September 3, 1993, entitled Infra- 
Red Forced Air Dryer and Extractor' by Howard C. 
Secor. Ronald M. Rend lorn an and Paul D. Copenhaver, 
commonly assigned to the assignee of the present 

to invention, Howard W. DeMoore. and licensed to Priming 
Research, Inc. of Dallas, Texas. U.S.A., which manufac- 
tures and markets the delivery dryer 48 under Its trade* 
mark AIR BLANKET**. 

In the exemplary embodiment shown in FIGURE 3, 

75 the first printing unit 22 has a fiexographie printing plate 
PF mounted on the plate cylinder, and therefore neither 
an inking roller train nor a dampening system is 
required. A fiexographie printing plate PF Is also 
mounted on the plale cylinder of the second printing unit 

so 24. The form rollers ol the Inking roller train 52 shown 
mourned on the second priming unit 24 are retracted 
and locked off to prevent plate contact. Fiexographie ink 
Is supplied to the fiexographie plate PP of the second 
printing unit 24 by the inking/coaling apparatus 10. 

£5 A suitable fiexographie printing plate PF is offered 
by B.i du Pom de Nemours of Wilmington, Delaware k 
US, A,, under its trademark CYREL®. Another source is 
BASF AkBengeselteehaft of Ludwlgshafen, Germany, 
which offers a suitable fiexographie printing plate under 

so Its trademark NYLOFLEX®. 

The third priming unit 26 as illustrated in FIGURE 3 
and FIGURE 4 is equipped for lithographic printing and 
includes an inking apparatus 50 having an inking roller 
train 52 arranged to transfer ink Q from an ink fountain 

as 54 to a lithographic plate P mourned on the plate cylin- 
der 32. This is accomplished by a fountain roller 56 and 
a ductor roller 57. The fountain roller 56 projects into the 
Ink fountain 54, whereupon its surface picks up Ink. The 
lithographic printing ink Q te transferred from the fbun- 

*o tain roller 56 to the inting roller train 52 by the ductor 
roller 57. The inking roller train 52 supplies ink 0 to the 
Image areas of the lithographic printing plate P. 

The lithographic printing ink Q is transferred from 
the lithographic printing plate P to an ink receptive blan- 
ks ket B which is mounted on the blanket cylinder 34. The 
inked image earned on the blanket B Is transferred to a 
substrate S as the substrate is transferred through the 
nip between the blanket cylinder 34 and the impression 
cylinder 36. 

so Tha Inking roller arrangement 52 illustrated in FIG- 
URE 3 arid FIGURE 4 is exemplary for use in combina- 
tion with lithographic ink printing plates P ft is 
understood that a dampening system 58 having a 
dampening fluid reservoir DF is coupled to the inking 

55 roller train 52 (FIGURE 4), but is not required for water- 
less or fiexographie priming. 

The plate cylinder 32 of printing unit 28 is equipped 
wnh a waterless printing pjale PW. Waterless printing 
plates are also referred to as dry pfanographic printing 
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plates and are disclosed in the following U.S. patents: electric drive motor or an equivalent can be used. 
3.910.187; Re. 30,670; 4,066,093; and 4,853.313. Suit- When using waterless printing plate systems, the 
able waterless priming plates can be obtained from ismperature of the waterless printing ink and of the 
Toray industries. Inc of Tokyo. Japan. A dampening waterless printing plate must be dosely controlled for 
system is not used for waterless printing, and waterless s fl0(X j image reproduction. For example, for waterless 
(oil-based) printing ink is used. The waterless printing tffeet printing with TORAY waterless printing plates PW, 
plate PW has Image areas and non-image areas which rt )6 absolutely necessary to control the waterless print- 
are oleophilicmydrophilie and oleophctHcmydrophobic. j ng p i a t e surface and waterless ink temperature to a 
respectively. The waterless printing plate PW is very narrow range, for example 24 9 C (75 9 F) to 27°C 
engraved or etched, with the image areas being w (60°F) 

recessed with respect to the non-Image areas. The Referring to FIGURE 7. the reservoir 70 Is supplied 

image area of the waterless printing plate PW Is rolled- w tn ink or coating which le temperature controlled by a 

upwith the flexographic or aqueous printing ink which is heat exchanger 71. The temperature controlled Ink or 

transferred by the applicator roller 66, Both aqueous coating material is circulated by a positive displacement 

and oil-based Inks and coatings are repelled from the js pump, tor example a peristaltic pump, tnrough the reser- 

non-image areas, and are retained in the image areas. voir 70 and heat exchanger 71 from a source 73 through 

The printing ink or coating is then transferred from the a supply conduit 75 and a return conduit 77. The heat 

image areas to an ink or coating receptive blantel B and exchanger 71 cools or heats the Ink or coaling material 

is printed or coated onto a substrate S. and maintains the Ink or coating and Ihe priming plate 

For some printing jobs, a flexographlc plate PF or a 20 within the desired narrow temperature range, 
waterless printing plate PW Is mourned ever a resilient According 10 one aspect of the present Invention, 
packing such as the blanket B on the blanket cylinder aqueoutflexographic Ink or coating material is supplied 
34. tor example as Indicated by phantom lines In printing to Ihe applicator roller 66, which transfers the aqua- 
unit 22 of FIGURE 5, An advantage of this alternative ous/ltexograohic ink or coating material to the priming 
embodiment is that the waterless plate PW or the flexo- is plate (FIGURE 7), which may be a waterless printing 
graphic plate PF are resilientiy supported over the btan- plate or a flexographic printing plate, When the ink- 
kat cylinder by the underlying blanket B or other resilient ing/coating apparatus is used for applying aqueousAlex* 
packing, The radial deflection and give of the resilient ograpnlc ink or coating material to a waterless printing 
blanket B provides uniform, posibve engagement plate PW F the inking roller train 52 Is not required, and is 
between the applicator roller 66 and a f iaxographic plate » retracted away from the printing plate. Because the vis- 
or waterless plate, cosily of aqueoutf fexographic printing ink or coating 

In mat arrangement, a plate is not mounted on the material varies with temperature. It is necessary to heat 

plate cylinder 32; instead, a waterless plate PW is or cool the aqueourflexographrc printing ink or coating 

mounted on the blanket cylinder, and the inked image material to compensate for ambient temperature varla- 

on the waterless printing plate is not offset but Is instead as tlons 10 maintain the ink viscosity in a preferred cperat- 

tmnsferred directly from the waterless printing plate PW ing range. 

to the substrate 8. The water c omponen t of flexographlc For example, the temperature of the printing press 
ink on the freshly printed sheet Is evaporated by high can vary from around 60 4 F (15*C) in the morning, to 
velocity, hot air dryers and high volume heat and mois- around 85»F (29°C) or more In the afternoon. The vis- 
ture extractors so that the freshly printed aqueous or <c cosfty of aqueousfflexographic printing ink or coating 
llexographlc Ink Is dried before the substrate is printed material can be marginally high when the ambient rem- 
an the next printing unit pereture of the press Is near 60*F (1S*C), and the vis- 
Referring now to FIGURE 2, FIGURE 3 and FIG- cosity can be marginafly tow when the amblem 
URE 9, the inking/coating apparatus 10 is prvctally temperature of the press exceeds 85*F (29*C). Conee- 
mounted on the side frames 1 4, 1 5 for rotation about an 45 quentiy, it is desirable to control the temperature of the 
axis X. The inking/coating apparatus 10 Includes a aqueous/tlexographtc printing ink or coating material so 
frame 60, a hydraulic motor 62, a lower gear train 64, an that rt will maintain the surface temperature of waterless 
upper gear train 65. an applicator roller 66, a sealed printing plates within the specified temperature range, 
doctor btade assembly 68 (FIGURE 6), and a drip pan Moreover, the Ink/coating material temperature should 
DP, all mounted on the frame 60. The external penph- so be controlled to maintain the tack of trie aqueousfllexo- 
eral surface of the applicator roller 66 is wotted by con- graphic pf\r6r\g Ink or coating material within a desired 
tact with liquid coating malarial or ink contained in a range when the ink or coating material is being used in 
reservoir 70. connection with ttexographlc printing processes. 

The hydraulic motor 62 drives the applicaior foliar The applicator roller 66 is preferably an anilox fluid 

66 synchronously with the plate cylinder 32 and the ss metering roller which transfers measured amounts of 

blanket cylinder 34 in response to an RPM control slg- printing Ink or coating material to a plate or blanket. The 

nai from the press drive (not illustrated) and a feedback surface of an amlcn roller is engraved with an array of 

signal developed by a tachometer 72, While a hydraulic dosely spaced, shallow depressions referred as 'cells', 

drive motor is preferred, other drive means such as an Ink or coating from the reservoir 70 flows into the calls 
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as Ihe anilox roller turns through the reservoir. The 
transfer surface of the anilox roller is "doctored" (wiped 
or scraped) by dual doctor blades 68A, 68B to remove 
excess ink or coating material. The Ink or coating 
metered by the anilox roller is that contained wtthln the 
cells. The dual doctor blades 6SA, S8B also seat the 
supply reservoir 70, 

The anilox applicator roller 66 is cylindrical and may 
be constructed in various diameters and lengths, con- 
taining cells of various sizes and shapes. The volumet- 
ric capacity of an anilox rotter is determined by ceil size, 
shape and number of cells per unit area. Depending 
upon the Intended application, the call pattern may be 
fine (many small cells per unit area) or coarse (fewer 
large cells per unit area). 

By supplying the ink or coating material through the 
inking/coating apparatus 10, more ink or coating mate- 
rial can be applied to the sheet S ae compared with tne 
InHng roller train of a lithographic printing unit Moreo- 
ver, color intensity is stronger and more brilliant 
because the aqueous or flaxographic ink or coating 
material is applied at a much heavier film thickness or 
weight than can be applied by the lithographic process, 
and the aqueous or f lexogrephic colore are not diluted 
by dampening solution. 

Preferably, the sealed doctor blade assembly 68 Is 
constructed as described In U S, Patent 5.176,077 to 
Howard W. DeMoore. co-inventor and assignee, which 
is incorporated herein by reference. An advantage of 
using a sealed reservoir is that fast drying ink or coating 
material can be used. Fast drying ink or coating material 
can be used in an open fountain 53 (see FIGURE 8): 
however, open air exposure causes the water and sol- 
vents in the fast-drying Ink or coating material to evapo- 
rate faster, thus causing the ink or coating material to 
dry prematurely and change viscosity. Moreover, an 
open fountain emits unwanted odors Into the press 
room. Whan the sealed doctor blade assembly is uti- 
lized, the pump (FIGURE 7) which circulates ink or coat- 
ing material to the doctor blade head is preferably a 
peristaltic pump, which does not Inject air into the feeder 
lines which supply ihe ink or coating reservoir 70 and 
helps to prevent the formation of air bubbles and foam 
within the ink or coating material. 

An inkingycoailng apparatus 10 having an alterna- 
tive applicator roller arrangement is illustrated In FIG- 
URES 10-13. In this arrangement, the engraved 
metering surface of the anilox applicator rollers 66, 67 
are partitioned by smooth seal surfaces 66C which sep- 
arates a first engraved peripheral surface portion 6GA 
from a second engraved peripheral surface portion €66, 
Likewise, smooth seal surfaces 66D, 66E are formed on 
the opposite end portions of the applicator roller 66 tor 
engaging end seals 134, 136 (FIGURE 12) of the doctor 
Made reservoir. The upper applicator roller 67 has 
engraved anilox metering surfaces 67A and 67B which 
are separated by a smooth seal band 67C. 

Referring now to FIGURE 13 and FIGURE 13. the 
reservoir 70 of the doctor blade head 68 is partitioned 
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by a curved seal element 130 to form two separate 
chambers 70A. 706 The seal element 130 is secured to 
the doctor blade head within an annular groove 132. 
The seal element 130 is preferably made of poly- 

s urethane foam or other durable, resilient foam material. 
The seal element 130 is engaged by the seal band 66. 
Thus forming a rotary seal which blocks the leakage of 
ink or coating material from one reservoir chamber into 
the other reservoir chamber. Moreover, the seal band 

w provides an unprinted or uneoated area which sepa- 
rates the printed or coated areas from each other, which 
Is needed for work and turn printing jobs or other print- 
ing jobs which print two or more separate images onto 
the same substrate. 

is Another advantage of the split applicator roDer 
embodiment is that rt enables two or more llexographic 
into or coating materials to be printed simultaneously 
within the same lithographic printing unit That is, the 
reservoir chambers 70A, 70B of the upper doctor blade 

zo assembly can be supplied with gold Ink and silver ink, 
for example, while the reservoir chambers 70A. 708 of 
the lower doctor blade assembly can be supplied with 
inks of two additional colors, for example opaque white 
ink and blue ink. This permits the opaque white ink lo be 

25 overprinted with the gob ink. and the blue ink to be 
overprinted with the sliver Ink on the same printing unit 
on any lithographic press. 

Moreover, a catalyst can be used in the upper doc- 
tor blade reservoir and a reactive ink or coating material 

90 can be used in the lower doctor blade reservoir. This 
can provide various effects, for example improved 
chemical resistance and higher gloss levels. 

The epfit applicator roller sections 67A, 67B in the 
upper cradle position can be used tor applying two sap- 
as arate Inte or coaling materials simultaneously, for 
example flexographic, aqueous and ultra-violet curable 
inte or coating materials, to separate surface areas of 
the plate, while the lower applicator roller sections 66A, 
66B can apply an Initiator layer and a micro-encapsu- 

*> lated layer simultaneously to separate blanket surface 
areas, Optionally, the metering surface portions 66A, 
66B can be provided with different cell metering capac- 
ities for providing different printing effects which are 
being printed simultaneously. For example, the screen 

46 line count on one half -section of an anilox applicator 
roller is preferably in the range of 200-600 lines per inch 
(70-236 lines per cm) for half-tone images, and the 
screen line count of the other half-section is preferably 
In the range of 100-300 lines per inch (39-116 lines per 

so cm) for overall coverage, high weight applications such 
as opaque white. This spirt arrangement In combination 
wilh dual applicator rollers is particularly advantageous 
when used in connection with "work and turn" printing 
jobs. 

sc Referring again to FIGURE 8, instead ol using the 
sealed doctor blade reservoir assembly 66 as shown in 
FIGURE 6, an open fountain assembly 69 Is provided by 
the fountain pan 63 which contains a volume of liquid ink 
O or coating material. The liquid ink or coaling material 
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is transferred to the applicator roller 66 by a pan roller 
55 which turns in contact with Ink Q or coating material 
in tne fountain pan. If a spirt applicator roller is used, the 
pan roller 55 is also split, and the pan Is divided Into two 
pan sections 53A, S3B by a separator plate S3P, as 
shewn In FIGURE 16, 

In the alternative embodiment of FIGURE 16. the 
pan roller 55 Is divided into two pan roller sections S5A. 
55B by a centrally located, annular groove 59, The sep- 
arator plate 53P is received within and centrally aligned 
with the groove 59, but does not touch the adjoining 
roller faces- By this arrangement, two or more Into or 
coating materials Ql, 02 are contained within the open 
pan sections 55A, 55B for transfer by the split pan roller 
sections 53 A, 536, respectively. This permits two or 
moreflexographlc Inks or coating materials to be trans- 
ferred to two separate image areas on the plate or on 
the blanket of the same printing unit This arrangement 
Is particularly advantageous for work and turn printing 
jobs or other printing jobs which print two or more sepa- 
rate images onto fte same substrate- 
Trie frame 60 of the InHng/coating apparatus 10 
Q Includes side support members 74, 76 which support 

"2 the applicator roller 66, gear train 64, gear train 65, doc- 

Vs? tor blade assembly 68 and the drive motor 62. The 

hi appflcator roller 66 is mounted on stub shafts 63A. 636 

which are supported at opposite ends on a lower erode 
fZ assembly 100 formed by a pair of side support mem- 

U t bers 78, 60 which have sockets 79. 61 and retainer caps 

Vj 101 . 103. The stub shafts are received in roller bearings 

, . n 105, 107 which permit free rotation of the applicator 

^- roller 66 about its longitudinal axis Ai (axis A2 In the 

U J . upper cradle). The retainer caps 101 1 1 03 hold the stub 
3 shafts 63A. 63B and bearings 105, 107 In the sockets 

I-,:, 79, 81 and hold the applicator roller G6 in parallel align- 

M merit with the pivot axis X. 

if l The side support members 74, 76 also have an 

y. upper cradl e assembly 1 02 formed by a pair of side sup- 

],2 port members 82, 84 which are vertically spaced with 

W respect to the lower side plates 78, 80. Each cradle 100,- 

C: 102 has a pair of sockets 79, 81 and 63. 85. respec* 

r tively, lor holding an applicator roller 66. 67 tor spot 

' " coating or inking engagement with the printing plate P 

on the plate cylinder 92 (FIGURE 4) or with a printing 
plate P or a blanket B on the blanket cylinder 34, 

Preferably, the applicator roller 67 (FIGURE 8, FIG- 
URE 9) the upper cradle (plate) position is an anilox 
roller having a resilient transfer surface. In the dual cra- 
dle arrangement as shown in FIGURE 2, the press 
operator can quickly change from blanket inking/coating 
to plate inMncycoating within minutes, since it is only 
necessary to release, remove and reposition or replace 
the applicator roller 66 

The capability to simultaneously print in the flexo- 
graphlc mode, the aqueous mode, the waterless made, 
or the lithographic made on different printing units of the 
same lithographic press and to print or coat from erther 
the plate posrtion or the blanket position on any one of 
the printing units ts referred to herein as the 



LJTHOFLEXT* printing process or system. 
LrTHOFLEX* 1 is a trademark of Printing Research, Inc. 
of Dallas, Texas, U.S.A., exclusive licensee of the 
present invention. 

s Referring now to FIGURE 14, an inking/coating 
apparatus 10 having an inWno/coat'ng assembly 109 of 
an alternative design is installed in the upper cradle 
position for applying ink and/or coating material to a 
plate P on the plate cylinder 32. According to this atier- 

10 native embodiment, an applicator roller 67R having a 
resilient transfer surface is coupled to an anilox fluid 
metering roller which transfers measured amounts of 
printing ink or coating material to the plate R The anilox 
roller 1 11 has a transfer surface constructed of metal. 

is ceramic or composite material which Is engraved with 
cells. The resilient applicator roller 67R is Interposed in 
transfer engagement with the plate P and the metering 
surface of the anilox roller 111. The resilient transfer 
surface of the applicator roller 67R provides uniform, 

so positive engagement with the plate. 

Referring now to FIGURE 17, an InWng/coating 
apparatus 10 having an alternative InWng/coating 
assembly 113 Is Installed In the lower cradle assembly 
100 for applying flexographic or aqueous ink and/or 

25 coating material Q to a plate or blanket mounted on the 
blanket cylinder 84. Instead of using the sealed, dual 
doctor blade reservoir assembiy fia as shown in FIG- 
. URE 6, an open, single doctor blade anilox roller 
assembly 113 is supplied with liquid ink Q or coating 

so material contained in an open fountain pan 11 7. The liq- 
uid ink or coating material Q Is transferred to the 
engraved transfer surface of the anilox roller 66 as It 
turns in the fountain pan 117. Excess ink or coating 
material Q Is removed from the engraved transfer sur- 
as face by a single doctor blade 688. The liquid Ink or coat- 
ing material O Is pumped from an off-press source, for 
example the drum 73 shown in FIGURE 17, through a 
supply conduit 1 19 Into the fountain pan 1 1 7 by a pump 
120, 

*c For overall InHng or coating jobs, the metering 
transfer surface of the anilox roller 66 extends over its 
entire peripheral surface. However, for certain printing 
jobs which print two or more separate images onto the 
same substrate, for exarnple work and turn printing jobs, 

43 the metering transfer surface ol the anilox applicator 
roller 66 is partitioned by a centrally located, annular 
undercut groove 66C which separates first and second 
metering transfer surfaces 66A. 666 as shown In FIG- 
URE 1 1 and FIGURE 18. 

so The angle doctor blade 686 has an edge 68E 
which wipes simultaneously against the split metering 
transfer surfaces 66A, 66B. In this single blade, split ani- 
lox roller embodiment 1 13, it is necessary to provide 
dual supply sources, for example drums 73A. 736, dual 

3(5 supply lines 119A, 119B, and dual pumps 120A. 1206. 
Moreover, the fountain pan 1 1 7 is also spat, and the pan 
117 Is divided Into two pan sections 117A, ti7B by a 
separator plate 121 . as shown in FIGURE 16- The sep- 
arator plate 121 Is centrally aligned with the undercut 
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groove 66C. but does not touch the adjoining roller 
faces. 

Although the single blade, split anllc* applicator 
roller assembly 113 Is shown mourned In the lower era* 
dte position (FIGURE 1 7), It should be understood that s 
the single blade, split anilox applicator roller assembly 
1 13 can be mounted and used in the upper cradle posi- 
tion, as well. 

According to another aspect of the present inven- 
tion, the inking/coating apparatus 1 0 is pivotally coupled 10 
on horizontal pivot pine 88P. 90P which allows the single 
head, dual cradle Inknp/coating apparatus 10 to be 
mounted on any Irthographic printing unit. Referring to 
FIGURE 9. the horizontal pivot pine 60P. SOP are 
mounted within the traditional dampener space 29 of is 
the printing unit and are secured to the press side 
frames 14, 15. respectively. Preferably, the pivot support 
pins 88P. 90P are secured to the press side frames by a 
threaded fastener. The pivot support pins are received 
within circular openings 86, 90 which intersect the side so 
support members 74, 76 of the InHno/coating apparatus 
10. The horizontal support pine 88 P, 90P are disposed 
Li in parallel alignment with rotational axis X and with the 

,p plate cylinder and blanket cylinder, and are in longitudi- 

nal alignment with each other. 2S 
s f* Preferably, the pivot pins BSR 90P are located in the 

H dampener space 29 so thai the rotational axes At , A2 of 

|f1 the apptfoaior rollers 66. 67 are elevated with respect to 

^ ; the nip contact points N1 . N2. Sy that arrangement, the 

^ transfer point between the applicator roller 66 and a 30 

blanket on the blanket cylinder 34 (as shown in FIGURE 
fn 6) and the transfer point between the applicator roller 66 

and a plate on the plate cylinder 32 (as shown In FIG- 
~_ URE 5) are above the radius lines R1, R2 of the plate 

Q cylinder and the blanket cylinder, respectively. This per- ss 

rrnts me Inking/coating apparatus 10 to move clockwise 
: f' to retract the applicator roller 66 to an off-impression 

h h position relative to the blanket cylinder m response to a 

p] single extension stroke of the power actuator arms 

Zl 104 A, 106A. Similarly, the applicator roller 66 ts moved *o 

^ counterclockwise to the on-lmpression operative posi- 

H= tion as shown In FIGURES 4, 5, 6 and 8 by a single 

retraction stroke of the actuator arms 104 A. 106A, 
respectively. 

Preferably, the pivot pins are made of steel and the 45 
side support members are made of aluminum, with the 
eteet pivot pins and the aluminum collar portion border- 
ing the circular openings 86, 90 forming a low friction 
journal. By this arrangement, the inking/coating appara- 
tus 10 is freely rotatable clockwise and courrterclock- so 
wise with respect to the pivot pins 88P, 90P Typically 
the arc length of rotation is approximately 60 mis (about 
1.5 mm). Consequently, the inking/coating apparatus 10 
is almost totally enclosed within the dampener space 29 
of the printing unrt in the on -impression position and in ss 
the off-impression position. 

The cradle assemblies 100 and 102 position the 
applicator roller 66 in inking/coating alignment with the 
plate cylinder or blanket cylinder, respectively, when the 



inking/coating apparatus 10 Is extended to the operative 
(on -impression) position. Moreover, because Ihe ink- 
ing/coating apparatus 10 is Installed within the damp- 
ener space 29, it is capable of freely rotating mrough a 
small arc while extending and retracting without being 
obstructed by the press side frames or other parts of the 
printing press. This makes tt possible to install the ink- 
ing/coating apparatus 10 on any lithographic printing 
unit Moreover, because of its internal mounting position 
wttrdn the dampener space 2S, the projection of the ink- 
ing/coating apparatus 10 Into the space between print- 
ing units is minimal. This assures unrestricted operator 
access to the priming unit when the applicator heed is in 
the operative {orvimpresfilon) and retracted (off-impres- 
sion) positions. 

As shown in FIGURE 4 and FIGURE 5. movement 
of the inking/coating apparatus 10 to counterclockwise 
from the retracted (off-impression) position to the oper- 
ative (on-lmpresslon) position. 

Although the dampener side installation is pre- 
ferred, the intong/coating apparatus 10 can be adapted 
for operation on the delivery side of the printing unit, 
with the Inking/coating apparatus being movable from a 
retracted (ofl-impresslon) position to an on-impresslon 
position for engagement of the applicator roller with 
either a plate on the plate cylinder or a blanket on the 
blanket cylinder on the delivery side 25 of tne printing 
unit 

Movement of the irking/coating apparatus 10 to the 
operative (on-lmpresslon) position is produced by 
power actuators, preferably double acting pneumatic 
cylinders 104, 106 which have extendable/retmctable 
power transfer arms 104A. 106 A, respectively The first 
pneumatic cylinder 104 Is pivotally coupled to the press 
frame 14 by a pivot pin 108, and the second pneumatic 
cylinder 106 is pivotally coupled to the press frame 15 
by a pivot pin 1 10, In response to selective actuation of 
the pneumatic cylinders 104, 106, the power transfer 
arms 104 A, 106A are extended or refracted. The power 
transfer arm 104 A is prvotsJIy coupled to the side sup- 
port member 74 by a pivot pin 1 12. Likewise, the power 
transfer arm 106A Is pivotally coupled to the side sup- 
port member 76 by a pivot pin 1 14. 

As the power arms extend, the Intingtoating appa- 
ratus 1 0 Is rotated clockwise on the pivot pins 88P t 90P, 
thus moving the applicator roller 66 to the off-impres- 
sion position. As the power arms retract, the ink- 
mg/coater apparatus 60 is rotated counterclockwise on 
the pivot pins BSP, 90P, thua moving the applicator roller 
66 to the on-impressJon position. The torque applied by 
the pneumatic actuators is transmitted to the Ink- 
ing/coating apparatus 10 through the pivot pin 112 and 
pivot pin 114. 

Pine adjustment of the on-impression position of 
the applicator roller relative to me plate cylinder or the 
blanket cylindor, and of the pressure of roller engage- 
ment, is provided by an adjustable stop assembly 1 15. 
The adjustable stop assembly 1 15 has a threaded bolt 
116 which ie engagable with a bell crab 113. ~me bell 
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crank 1 18 '« pivotally coupled to the eld© support mem- 
ber 74 on a pin 120. One end or the bell crank 118 is 
engagafite by the threaded boft 116. and a cam ruller 
122 Is mounted for rotation on Its opposite end. Trie 
etrile'ng point of engagement is adjusted by rotation ol 
the bolt 116 eo that the applicator roller 66 is properly 
positioned tor Inking/coaling engagement with the plate 
P or blanket B and provides the desired amount of ink- 
ing/coating pressure when the inking/coating assembly 
60 is moved to the operative position, 

This arrangement permits the in-line inking/coating 
apparatus to operate effectively without encroaching In 
the interunft space between any adjacent printing units, 
and without blocking or obstructing access to the cylin- 
ders of the printing units when the Iniengfooating appa- 
ratus is in the extended (off impression) position or 
retracted (on-lmpression) position. Moreover, when the 
in-line inMngfeoating apparatus is in the retracted posi- 
tion, the doctor blade reservoir and coating circulation 
lines can be drained and flushed automatically while the 
printing press ie running as well as when the press has 
been stopped for change-over from one Job to another 
or from one type of ink or coating to another. 

Substrates which are primed or coated with aque- 
ous flexographic printing inks require high velocity hot 
air for drying- When printing a flexographic ink such as 
opaque white or metallic gold, it is always necessary to 
dry the printed substrates between printing units before 
overprinting them. According to the present invention, 
the water component on the surface of the freshly 
primed or coated substrate S is evaporated and dried by 
high velocity, hot air interunlt dryer and high volume 
heat and moisture extractor units 124, 126 and 128, as 
shown in FIGURE 2, FIGURE 4 and FIGURE 5. The 
dryer/esrtractor units 124, 126 and 128 are oriented to 
direct high velocity heated air onto the freshly 
prirteuYcoated substrates as they are transferred by the 
Impression cylinder 36 and the intermediate transfer 
drum 40 of one printing unit and to another transfer cyl- 
inder 30 and to the impression cylinder 36 of the next 
priming unit By that arrangement, the freshly printed 
flexographic Ink or coating material is dried before the 
substrate S is overprinted by the next printing unit, 

The high velocity, hot air dryer and high perform- 
ance heat and moisture extractor units 124, 126 and 
128 utilize high velocity air Jets which scrub and break- 
up the moist air layer which clings to the surface of each 
freshly printed or coated sheet or web. Within each 
dryer, high velocHy air Is heated as it flows across a 
resistance heating element within an air delivery baffle 
tube- High velocity jets of hot air are discharged through 
multiple airflow apertures into an exposure zone Z (FIG- 
URE 4 and FIGURE 5) and onto the freshly 
printed/coated sheet S as ft Is transferred by the impres- 
sion cylinder 36 and transfer drum 40. respectively, 

Each dryer assembly includes a pair of air delivery 
dryer heads 124D, 126D and 128D which era arranged 
in spaced, side-by-side relationship. The high velocity, 
hot air dryer and high performance heat and moisture 



extractor units 124. 126 and 128 are preferably con- 
structed as disclosed in co-pending US. Patent Appli- 
cation Serial No. 08/132,584, filed October 6, 1993, 
entitled 'High velocity Hot Air Dryer", to Howard W. 

$ DeMoore, colnvemor and assignee of me present inven- 
tion, and which is incorporated herein by reference, and 
which Is marketed by Printing Research, Inc. of Dallas, 
Texas, USA, under its trademark SUPER BLUE HV~ 
The hot moisture-laden air displaced from the sur- 

ro face of each printed or coated sheet is extracted from 
the dryer exposure zone Z and exhausted from the 
printing unit by the high volume extractors 124. 126 and 
126. Each extractor head Includes an extractor manifold 
124E, 126E and 128E coupled to the dryer heads 124D. 

is 1 26D and 128D and draws the moisture, volstiles. odors 
and hot air through a longitudinal air gap G between the 
dryer heads. Best results are obtained when extraction 
Is performed sirnuftaneously with drying. Preferably, an 
extractor is closely coupled to the eapocure 2one Z at 

20 each dryer location as shown in FIGURE 4. Extractor 
heads 124E. 126E and 128E are mounted on the dryer 
heads 124D, 126D and 1280, respectively, with the lon- 
gitudinal extractor air gap G facing directly into the 
exposure zone Z. According to this arrangement each 

25 printed or coaled sheet is dried before It Is prated on 
the next printing unit. 

The aqueous water-based inks used in flexographic 
priming evaporate at a relatively moderate temperature 
provided by the trtterunit high vstodty hot air dry- 

ao ens/extractors 124, 126 and 126. Sharpness and print 
quality are substantially Improved since the flexographic 
Ink or coating material is dried before it is overprinted on 
the next printing unit. Since the freshly printed flexo- 
graphic ink is dry, dot gain is substantially reduced and 

36 back-trapping on the blanket of the next printing unit is 
virtually eliminated. This interunit drying/extracting 
arrangement makes it possible to print flexographic inte 
such as metallic Ink and opaque white ink on the first 
printing unit, and then dry-trap and overprint on the see* 

40 ond and subsequent printing units. 

Moreover, thrs arrangement permits the first print* 
ing unit 22 to be used as a coater in which a flexo- 
graphic. aqueous or UV-curable coating material is 
applied to the lowest grade substrate such as recycled 

45 paper, cardboard, plastic and the like, to trap and seal- 
In tint, dust, spray powder and other debris and provide 
a smoother, more durable printing surface which can be 
overprinted on the next printing unit. 

A first down (primer) aqueous coating layer seals-in 

so the surface of a low grade, rough substrate, for example. 
re<ycled paper or plastic, and improves overprinted dot 
definition end provides better ink laydown while pre- 
venting strike-through and show-through, A flexo- 
graphic UV-curable coating material can then be applied 

ss downstream over the pnmer coating, thus producing 
higher coating gloss. 

Preferably, The applicator roller 66 is constructed of 
composite carbon fiber material, metal or ceramic 
coated metal when rt is used for applying ink or coating 
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material to the blanket B or other resilient material on 
the blanket cylinder 34. When the applicator roller 66 ie 
applied to the plate, it is preferably constructed as an 
anil ox roller having a resilient, compressible transfer 
surface. Suitable resilient roller surface materials 5 
include Buna N synthetic rubber and EPDM (terpofymer 
elastomer). 

It has been demonstrated In prototype testing that 
the inking/coating apparatus 10 can apply a wide range 
of ink and coating types, including fluorescent (Oay 10 
Glo), pearlescent. metalllcs (gold, silver and other met- 
als), glitter, scratch and sniff (microencapsulated fra- 
grance), scratch and repeal, luminous, pressure- 
sensitive adhesive and the like, as well as UV-curable 
and aqueous coatings, tj 

Whh the dampener assembly removed from the 
printing unit the inking/coating apparatus 10 can easily 
be installed In the dampener space tor selectively apply- 
ing llexographlc inks and/or coalings ta a flaxographlc 
or waterless priming plate or to the blanket. Moreover, so 
overprinting of the flexographic Inks and coatings can 
be performed on the next printing unit since the f Ideo- 
graphic Inks and/or coatings are dried by the high veloc- 
ity, hots air interunit dryer and high volume heat and 
moisture extractor assembly of the present Invention. 2s 

The flexographtc inte and coatings as used in the 
present invention contain colored pigments and/or solu- 
ble dyes, binders which fix the pigments onto the sur- 
face of the substrate, waxes* defoamers, thickeners and 
solvents. Aqueous printing Into predominantly contain so 
water as a diluent and/or vehicle. The thickeners which 
are preferred include algonates. starch, cellulose and its 
derivatives, for example cellulose esters or cellulose 
ethers and the like. Coloring agents including organic as 
well as inorganic pigments may be derived from dyes 35 
which are Insoluble In water and solvents. Suitable bind- 
ers include acrytatee and/or polyvinylehlorlde, 

When metallic inks are printed, the cells of the ani- 
le* roller must be appropriately sized to prevent the 
metal particles from getting stuck within the cells. For 40 
example, for metallic gold Ink, the anilax roller should 
have a screen line count in the range of 175-300 lines 
per inch (68-116 lines per em) Preferably, In, order to 
keep the anilox roller cells clear, the doctor blade 
assembly 66 is equipped with a bristle brush BR (FIG- 45 
UBS 14) as set fonn In U.S. Patent 5,425.809 to Steven 
M. Person, assigned to Howard W. DeMoore, and 
licensed to Printing Research, Inc. of Dallas, Texas, 
U.S.A., which is incorporated herein by reference. 

The inking/coating apparatus 1 0 can also apply UV- so 
eurablo into and coatings. If UV-curable inte and coat- 
ings are utilized, ultra-violet dryers/extractors are 
installed adjacent to the high velocity hot air 
dryer/extractor units 124, 126 and 128, respectively. 

It will be appreciated that the LITHOFLEX™ printing ce 
process described herein makes It possible to selec- 
tively operate a printing unit of a press in the litho- 
graphic printing mode while simultaneously operating 
another priming unit of The same press in either the flex- 



ograpnic printing mode or In the waterless printing 
mode, while also providing the capability to print or coal, 
separately or simultaneously, from either the plate posi- 
tion or the blanket position. The dual cradle support 
arrangement of the present invention makes it possible 
to quickly change over from inting/coating on the blan- 
ket cylinder position to inking/coating on the plate cylin- 
der position with minimum press down-time, since rt is 
only necessary to remove and reposition or replace the 
applicator roller 66 while the Inking/coating apparatus 
10 is in the retracted position. It is only necessary to 
remove four cap screws, lift the applicator rofler 66 from 
the cradle, and reposition it In the other cradle. All of this 
can be accomplished In a tew minutes, without remov- 
ing the inking/coating apparatus 1 0 from the press. 

ft fs possible to spot coat or overall coat from the 
ptoie position or from the blanket position wrfh flaxo- 
graphlc inte or costings on one printing unit and then 
spot coal or overall coat with (JVcumbie Into or coat- 
ings from the plate position or from the blanket position 
on another priming unit during the same press run. 
Moreover, the press operator can spot or overall coat 
from the plate for one job, and then spot and/or overall 
coat from the blanket on the next Job. 

The positioning of the applicator roller relative to the 
plate or blanket Is repeatable to a predetermined preset 
operative position. Consequently, only minor printing 
unit modifications or alterations may be required tor the 
LrTHOFLDC 1 " process. Although automatic extension 
and retraction nave been described in connection wnh 
the exemplary embodiment extension to the operative 
(on-impression) position and retraction to a nonopera- 
ttve (orMmprasslon) position can be earned out manu- 
ally, if desired, in the manual embodiment, It Is 
necessary to latch the inMng/coating apparatus 10 to 
the press side frames 14, 15 in the operative (on- 
impression) position, and to mechanically prop The Ink- 
ing/coating apparalus in the off-Impression (retracted) 
position. 

Referring again to FIGURE 8, an applicator roller 
66 ie mounted on the lower cradle assembly 1 00 by side 
support members 76, 60, and a second applicator roller 
66 Is mounted on the upper cradle assembly 102 by 
side support members 82, 84. According to this 
arrangement, the inking/coating apparatus 10 can apply 
printing ink and/or coating material to a plate on the 
plate cylinder, while simultaneously applying printing ink 
and/or coating material to a plate or a blanket on the 
blanket cylinder of the same printing unit. When the 
same color ink is used by the upper and lower applicator 
rollers from the plate position and from the blanket posi- 
tion simultaneously on the same printing unit, a "double 
bump" or double Inking films or coating layers are 
applied to the substrate S during a single pass of the 
substrate through the printing unit, The tack ol the two 
inks or coating materials must be compatible for good 
transfer during the double bump. Moreover, the Ink- 
ing/coating apparalus 10 can be used for supplying ink 
or coating material to the blanket cylinder of a rotary off- 
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set web press, or to the blanket of a dedicated coating 
unit. 

According to conventional bronzing techniques, a 
metallic (bronze) powder Is applied off-line to previously 
printed substrate which produces a grainy, textured fin- s 
ish or appearance. The on-line application ol bronze 
- material by conventional flexographie or lithographic 
printing will only produce a smooth, continuous appear- 
ance. However, a grainy, textured finish ie preferred tor 
highest quality printing which, prior to the present inven- to 
ton. could only be produced by off-line methods. 

Referring now to FIGURE 14 and FIGURE 15, 
metallic ink or coating material is applied on-line to the 
substrate S by simultaneous operation of the upper and 
lower applicator rollers 67R, 66 to produce an uneven is 
surface finish having a bronze-like textured or grainy 
appearance. According to the simulated bronzing 
method of Che present Invention, the flexographic 
bronze ink ie applied simultaneously to the plate and to 
the blanket by the dual cradle Inking/coating apparatus » 
10 as shown In FIGURE 14. A resilient applicator roller 
67R is mounted in the upper cradle 102, and en anllox 
applicator roller 66 is mounted on trie lower cradle 100. 
The rollers are supplied from separate doctor bade res- 
ervoirs 70, The doctor blade reservoir 70 in me upper ss 
cradle position supplies bronze Ink or coating material 
having relatively coarse, metallic particles 140 dis- 
persed in aqueous or flexographic ink. The coarse par- 
tide Ink or coating material is applied to the plate P by 
the resilient applicator roller 67R in the upper cradle so 
position 102. Al the same time, flexographic and/or 
bronze ink or coating material having relatively line, 
'metallic particles 142 is transferred to the blanket 8 by 
the anilox roller 66 which is mounted on the lower cradle 

100. 35 

The metering surfaces of the upper and lower appli- 
cator rollers have different cell sizes and volumetric 
capacities which accommodate the coarse and fine 
metallic particles, For example* the anilox roller 1 1 1 
mounted in the uppor cradle position 102 which trans- <o 
lers the coarse metallic particles 140 preferably has a 
screen line count in the range of 100-300 lines per inch 
(39-118 lines per cm), and the metering surface of the 
anilox roller 66 mounted on the lower cradle 100 which 
transfers (he relatively fine metallic particles 142 prefer- *$ 
ably has a screen line count in the range of 200-600 
lines per inch (79*236 lines per cm). 

After transfer from the plate to the blanket the fine 
metallic particles 142 form a layer over the coarse 
metallic particles uo. As both bronze layers are offset so 
onto the substrate S. the layer of fine metallic particles 
142 is printed onto the substrate S with the lop layer of 
coarse metallic particles 140 providing a textured, 
grainy appearance. The fine metallic particles 1 42 cover 
the substrate which would otherwise be visible In the ss 
gaps between the coarse metallic panicles 140. The 
combination of the coarse particle layer over the fine 
particle layer thus provides a textured, bronzed-like fin- 
ish and appearance. 



Particulate materials other than metal can be used 
for producing a textured finish. For example, coarse and 
line particles of metallized plastic (glitter), mica particles 
(pearlescent) and the like, can be substituted for the 
metallic particles tor producing unlimited surface varia- 
tions, appearances and effects. All of the particulate 
material, including the metallic panicles, are preferably 
in solid, flat platelet form, and have a size dimension 
suitable lor application by an anilox appllcaior roller. 
Other paniculate or granular material, for example 
stone grit having irregular form and size, can be used to 
good advantage. 

Solid metal particles in platelet form, which are 
good reflectors of light, are preferred for producing the 
brenzed-llke appearance and effect. However, various 
textured finishes, which could have light-reflective prop- 
erties, can be produced by using granular materials 
such as stone grit Most commonly used metals include 
copper, zinc and aluminum. Other ductile metals can be 
used. H desired. Moreover, the coarse and line particles 
need not be made of the same particulate material, var- 
ious effects end textured appearances can be produced 
by utilizing diverse particulate materials for the coarse 
panicles and the fine particles, respectively. Further, 
either line or coarse panicle ink or coating material (an 
be printed from the upper cradle position, and either fine 
or coarse particle Ink or coating material can be printed 
from the lower cradle position, depending on Ihe special 
or surface finish mat is desired. 

it will be appreciated that the last printing unit 26 
can be configured for additional infdngYcoating capabili- 
ties which include lithographic, waterless, aqueous and 
flexographic processes. Various substrate surface 
effects (for example double bump or triple bump ink- 
ing/coating or bronzing) can be performed on the last 
printing unit. For triple bump Inking/coating, the last 
printing unit 23 is equippod with an auxiliary in-line ink- 
ing or coating apparatus 97 as shown In FIGURE 3 and 
FIGURE 4. The in-line inking or coaling apparatus 97 
allows the application of yet another film of ink or a pro- 
tective or decorative layer of coating material over any 
freshly printed or coated surface effects or special treat- 
ments, thereby producing a triple bump. The triple bump 
'rs achieved by applying a third flm of ink or layer of coat- 
ing material over the freshly printed or coated double 
bump simunaneously wntie the substrate Is on the 
impression cylinder of the last printing unit 

When the in-line intdng/coating apparatus 97 is 
installed. It Is necessary to remove the SUPER BLUE® 
flexible covering from the delivery cylinder 42, and it is 
also necessary to modify or convert the delivery cylin- 
der 42 for InWnfl/coailng service by mounting a plate or 
blanket B on the delivery cylinder 42, as shown in FIG- 
URE 3 and FIGURE 4. Packing material is placed under 
the plate or blanket 5, thereby packing the plate or blan- 
ket B at the correct packad-to-print radial clearance so 
that ink or coaling material will be printed or coated onto 
the freshly printed substrate S as it transfers through the 
nip between the plate or blanket B on the convened 
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delivery cylinder 42 and the last impression cylinder 36. 
According to this arrangement, a freshly printed or 
coated substrate is overprinted or overcoaled with a 
third film or layer of Ink or coating material simultane- 
ously while a second film or layer of ink or coaling mate- 
rial fs being over-printed or overrated on the last 
impression cylinder 36 

The auxiliary Intang/coaftng apparatus 97 and the 
convened or modified delivery cylinder 42 are mounted 
on the delivery drive shaft 43, The inking/coating appa- 
ratus 97 includes an applicator roller, preferably an ani- 
lax applicator roller 97A, for supplying Ink or coating 
material to a plate or blanket B on the madrfled or con- 
verted delivery cylinder 42. The in-line inkng/coating 
apparatus 97 and the modified or converted delivery 
cylinder 42 are preferably constructed as described in 
U.S. Patent 6.176,077 to Howard W. DeMoore (co- 
Inventor and assignee), which is hereby incorporated by 
reference. Tne in-line InWngjtoatlng apparatus 97 is 
manufactured and sold by Printing Research. Inc. of 
Dallas, Texas, USA, under its trademark SUPER 
BLUE EZCOATER™ 

After the delivery cylinder 42 has been modified or 
convened tor fnldng/coatJng service, and because of the 
reduced nip clearance imposed by the plate or blanket 
B, the modified delivery cylinder 42 can no longer per- 
form Its original function of guiding end transferring the 
freshly printed or coaled substrate. Instead, the modi- 
fled or convened delivery cylinder 42 functions as a pan 
of the inking/coating apparatus 97 by priming or coating 
a third down film of ink or layer of coating material onto 
the freshly printed or coated substrate as ft is simultane- 
ously printed or coated on the last impression cylinder 
36. Moreover the mutuar tack between the second 
down ink film or coating layer and the third down Inklllm 
or coating layer causes the overprinted or overcoated 
substrate to cling to me plate or blanket, thus opposing 
or resisting separation of the substrate from the plate or 
blanket. 

To remedy this problem, a vacuum-essisled trans- 
fer apparatus 99 is mounted adjacent the modified or 
converted delivery cylinder 42 as shown In FIGURE 3 
and FIGURE 4. Another purpose of the vacuum- 
assisted transfer apparatus 99 is to separate the freshly 
overprinted or overcoated triple bump substrate from 
the plate or blanket 6 as the substrate transfers through 
the nip. The vacuum-assisted transfer apparatus 99 pro- 
duces a pressure differential across the freshly over- 
printed or overcoated substrate as it transfers through 
the nip. thus producing a separation force onto the sub- 
strate and providing a dean separation from the plate or 
blanket B. 

The vacuum-assisted transfer apparatus 99 is pref- 
erably constructed as described in U.S. Patent Nos. 
5. 11 3, 255; 5, 1 27,329; 5,205. 21 7; 5,228,391 ; 
5,243,909; and 5,419,254, all to Howard W. DeMoore, 
co-inventor, which are incorporated herein by reference. 
The vacuum-assisted transfer apparatus 99 is manufac- 
tured and sold by Printing Research, Inc. of Dallas, 



Texas. U SA. under Its trademark BACVAC". 

Although the present Invention and its advantages 
have been described (n detail, it should be understood 
that various changes, substitutions and alterations can 
5 be made herein without departing from the spirit and 
scope of the present invention as defined by the 
appended claims, 

Claims 

TO 

1 . A method for printing in a rotary offset press of the 
type including first and second printing units, the 
first printing unit having a flexographic printing 
plate, a blanket, an Impression cylinder and ink- 
is ingycodting applicator means for applying aqueous 
or flaxographic printing Ink or costing material 10 the 
nomographic priming plate and/or to the banket, 
comprising the following steps performed in suc- 
cession in the lintt printing unit: 

20 

applying a first spot or overall coating of aque- 
ous or ftexographic printing Ink or coating 
material to the flexogrexfiic printing plate; 
transferring the aqueous or flaxographic prim- 
es Ing ink or coating material from the flaxographic 
printing plate to the blanket 
applying a second spot or overall film of aque- 
ous or flaxographic printing Ink or layer of coat- 
ing material to the blanket; 
30 transferring Tnk or coating material from the 
blanket to a substrate a6 the substrate Is trans- 
ferred through the nip between the blanket and 
the Impression cylinder; and, 
drying the aqueous or llexographic ink or coal- 
as ing material on the freshly primed or coated 
substrate before the substrate is printed, 
coated or otherwise processed on the second 
printing unit. 

«0 2. The printing method as defined in claim 1 , including 
the steps: 

applying a primer coating of an aqueous or 

flaxographic Ink or coating material to a sub* 
45 strata in the first printing unit; 

trapping and sealing particulate material such 

as dust, linl, anti-offset spray powder and the 

like under the primer coating; 

drying the primer coating on the substrate 
so before the substrate is printed or coated on the 

second printing unit; and, 

overprinting the freshly coated substrate in the 

second printing unit, 

55 3. The printing method as defined In claim 1 . 

wherein the drying step is performed by 
directing healed air onto the freshly printed or 
coated subsirate while the freshly printed or coated 
substrate Is in contact with the Impression cylinder 
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of the first printing unit. 

4. The printing method as defined in dalm 1 . including 
the steps: 

transferring the freshly primed or coated sub- 
strate to an intermediate transfer cylinder dis- 
posed between the lire! and second printing 
units; and. 

drying the freshly primed or coated substrate 
while said substrate is In contact with the inter- 
mediate Transfer cylinder. 

5. The printing method as defined in claim 1 , wherein: 

(he drying step is performed by directing 
heated air onto the freshly printed or coated 
substrate while the freshly printed or coated 
substrate Is In contact with an Impression cylin- 
der in the second priming unit. 

6. The printing method as defined in claim 1 , wherein 
the drying step is performed by directing heated air 
from a dryer onto the freshly printed or coated sub- 
strate, and including the step: 

extracting hot air, moisture and volatiles from 
an exposure zone between the freshly primed 
or coaled substrate and the dryer while the 
freshly primed or coated substrate is in contact 
with the impression cylinder of the first printing 
unit. 

7. The printing method as defined In dalm 1 . including 
the steps: 

transferring the freshly primed or coated sub- 
strate to an intermediate transfer cylinder di$\ 
posed between the first and second priming 

units; 

directing heated air from a dryer onto the 
freshly primed or coated substrate while said 
substrate is in contact with the intermediate 
transfer cylinder; and, 

extracting hot air. moisture and volatiles from 
an eaqwsure zone between the freshly printed 
or coated substrate and said dryer while the 
freshly printed or coated substrate Is in contact 
with the intermediate transfer cylinder. 

8. The printing method as defined In daim 1 , including 
the steps: 

transferring the freshly printed or coated sub- 
strate to an impression cylinder on The second 
printing unit; 

directing heated air from a dryer onto the 
freshly printed or coated substrata while said 
substrate is in contact with tne Impression cyl- 
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inder of the second printing unit; and, 
oxtering hot air. moisture and volatiles from 
an exposure zone between the freshly printed 
or coated substrate end said dryer while said 
substrate is in contact with the impression cyl- 
inder of the second printing unit 

9. A method tor providing an uneven primed or coated 
layer on a substrate in a rotary offset printing press 
of tine type including a priming unit having a plate 
cylinder, a flaxograprtic printing plate mounted on 
the plate cylinder, a blanket cylinder, a plate or blan- 
ket mounted on the blanket cylinder, an impression 
cylinder and applicator meana for applying aqueous 
or f lexographie priming ink or coating material to the 
ftexogmphic printing plate and/a to the plate or 
blanket on the blanket cylinder, comprising the fol- 
lowing steps performed In succession in the printing 
unit: 

applying a first down layer of aqueous or flexo- 
graphic ink or coating malarial containing rela- 
tively coarse particles to the floxographic plate; 
transferring the relatively coarse particle print- 
ing ink or coating material from the f lexographie 
printing plate to the plate or blanket on the 
blanket cylinder; 

applying a second down layer of aqueous or 
(lexographie printing Ink or coating material 
ao containing relatively fine particles onto the rela- 

tively coarse partide printing ink or coating 
material: 

transferring the coarse and fine particle ink or 
coating material from the blanket or plate on 
55 the blanket cylinder onto a substrate as the 

substrate is transferred through the nip 
between the blanket cylinder and the impres- 
sion cylinder: and, 

drying the freshly primed or coated substrate 
do before the freshly primed or coated substrate Is 

subsequently printed, coated or otherwise 
processed. 

10. The method as set forth in claim 9, wherein the 
45 coarse and fine particles comprise a metal selected 

from the group Including copper, zinc and alumi- 
num. 

11. The method as set lorth in claim 9. wherein the 
so coarse and fine partides comprise a non-metalilc 

material selected from the group consisting of mica, 
silicon, stone grit and plastic. 

12. The method ae est forth in claim 9, wherein the 
ss coarse and fine particles comprise diverse particu- 
late materials, respectively. 

13> A method for printing or coating a substrate on tne 
last printing unit of a rotary offset printing press of 
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the type including a plate cylinder, a printing plate 
mounted on the plate cylinder, a blanket cylinder, a 
plate or blanket mounted on the blanket cylinder, an 
impression cylinder, inking/coating apparatus for 
applying printing Ink or coating material elmutiene- 
ouely or separately to the flexographic printing plate 
and/or to the plate or blanket on the blanket cylin- 
der, and including an inking/coating cylinder 
mounted adjacent the last printing unit lor printing a 
film of ink or layer of coating material over a freshly 
printed substrate, comprising the stepe: 

applying a first down film of printing ink or layer 
ol coating material to the printing plate; 
transferring printing Ink or coating material from 
the printing plate to a plate or blanket on the 
blanket cylinder: 

applying a second down film of printing Ink or 
layer of coating materia! over the first down film 
or layer on the plate or blanket on the blanket 
cylinder; 

transferring ink or coating malarial from the 
blanket or plate on the blanket cylinder onto a 
substrate as the substrate is transferred 
through the nip between the blanket cylinder 
and the impression cylinder; and 
simultaneously printing a third down film of 
printing ink or layer of coating material over the 
second down film of Ink or layer of coating 
material white the second down film or layer Is 
being printed or coated on the last impression 



14. a method for printing or coating a substrate in a 
rotary offset printing press of the type including a 
printing unit having a plate cylinder, a f laxographlc 
printing plate mounted on the plate cylinder, a blan- 
ket cylinder, a plate or blanket mounted on the blan- 
ket cylinder, an Impression cylinder, and 
inking/coating apparatus for applying flexographic 
or aqueous printing ink or coating material to the 
llexographlc printing plate and/or to the plate or 
blanket on the blanket cylinder, comprising the fol- 
lowing steps: 

applying a first down film or layer of flexo- 
graphic or aqueous printing ink or coating 
material to the flexographic printing plate; 
transferring printing Ink or coating material from 
the flexographic printing plate to the plate or 
blanket on tho blanket cylinder; 
applying a second down film or layer of aque- 
ous or flexograpnlc priming ink or coating 
material over the first down film or layer on the 
plate or blanket on the blanket cylinder; 
transferring Ink or coating malarial from the 
blanket or plate on the blanket cylinder onto a 
substrate as the substrate is transferred 
through the nip between the blanket cylinder 



so 



so 
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and the Impression cylinder; and, 
drying the freshly printed or coated substrate 
before the substrate is subsequently printed, 
coated or otherwise processed. 

15. A method of priming or coating a substrate in a 
rotary offset printing press as set forth In claim 1 4. 
wherein the printing unft is the last printing unit of 
the rotary offset printing press and a delivery cylin- 
der Is mounted on the last printing unit for transfer- 
ring the freshly printed substrate along a substrate 
travel path, Including the steps: 

modifying the delivery cylinder by mounting a 
piste or blanket on the delivery cylinder; 
transferring ink or coaling material to the plate 
or blanket on the modified delivery cylinder; 
and 

transferring a third down film or layer of aque- 
ous or flexographic printing Ink or coating 
material from the plate or blanket over the sec* 
ond down film or layer simultaneously white the 
freshly printed or coated substrate is on the last 
impression cylinder of tha last priming unit 

16. A method for rotary offset printing as defined In any 
one of claims 1. 9, 13 or 14, Including the steps: 

circulating liquid ink or coating material from a 
supply container to said InWnp/coating applica- 
tor means and from said inking/coating applica- 
tor means to the supply container: and, 
heating or cooling the liquid ink or coating 
material as it is circulated. 
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[57] ABSTRACT 

In a printing machine, a medium applicator disposed 
downstream of printing units of the machine, in travel 
direction through the machine of a sheet being printed, 
the medium applicator having an assembly formed of a 
first roller for taking up medium from a supply con- 
tainer, a second roller for metering a quantity of the 
medium to be applied, and a third roller for transferring 
the medium, the third roller having a continuous cylin- 
drical surface with a rubber lining disposed thereon for 
directly applying the medium onto the sheet, the three 
rollers being in constant meshing engagement with a 
sheet-transfer cylinder during application of the me- 
dium, the medium applicator further comprising a plate 
cylinder having a cylindrical surface interrupted by a 
transverse channel and carrying a flexible relief plate 
having raised surfaces thereon, and another assembly of 
rollers for supplying medium from another supply con- 
tainer to the raised surfaces of the flexible relief plate, 
the plate cylinder being in operative engagement with 
the third roller. 

_ 3 Claims, 1 Drawing Figure 
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German Pat. No. 20 20 584 is based upon a device for 

MEDIUM-APPLYING DEVICE IN A PRINTING avoiding smearing of the ink due to lacquering. By 

MACHINE means of a lacquering unit, the lacquer is applied to a 

printing-unit cylinder. This printing-unit cylinder, 

The invention relates to a medium applicator in a 5 which has the same diameter as that of the cylinders of 
printing machine and, more particularly, to such a me- the preceding printing units, transfers the lacquer to the 
dium applicator which is disposed downstream of print- printed material. The disadvantages referred to herein- 
ing units of a printing machine, as viewed in travel before are also applicable to this construction and re- 
direction through the niachine of a sheet being printed quire additionally, time-consuming cleaning work to be 
therein, the medium applicator having an assembly 10 performed on the rollers. Moreover, the construction of 
formed of a first roller for taking up medium from a the printing unit is complicated by having to attach the 
supply container, a second roller for metering a quantity lacquering unit to the rubber of blanket cylinder, 
of the medium to be applied, and a third roller for trans- ^ further disadvantage of the state of art as exempli- 
ferring the medium, the third roller having a continuous f ie ^ by tne 'references cited hereinbefore, is that, due to 
cylindrical surface with a rubber lining disposed 15 me directions of rotation of the rollers, the format- 
thereon for directly applying the medium onto the re Uted wiping by the ductor blade cannot be observed, 
sheet, the three rollers being in constant meshing en- ^ ^y }nz impossible a precise wiping or removal of 
gagement with a sheet-transfer cylinder during applica- ^ superfluous lacquer material, 
tion of the medium. A medium applicator of this general h is an object of the invention of the instant applica- 
type has been described in ^commonly o wn^ co- 20 tion to provided a further improvement over the con- 
pending application Sex. No. 626,732 filed July 2, 1984, stru^cm in my aforementioned co-pending application 
now abandoned. in the form of a supplemental medium-applying device 

A lacquering or varnishing device in pnntog ma- which fe for or lacquering 

dimes ^has become known heretofore from German surfaces which interrupted or spaced from one an- 

No.^^ P ff ? other and, furthermore, to provide a supplementary 

30 46 257. This device includes a lacker storage^ or ^ licator or lzcque ^ g ^ for ^ lying ^ 

ffiK^^^ mgsorforla^ 

Ton^ 30 ' Wi^efore^ 

^ y i~\ V A . 4 . o™™„ ^iw 1 A„r**r provided, in accordance with the invention, in a pant- 
occurs, can be set close to the scooping roller. A ductor f m J,. a n aic^-a L^, 

blade applicable against the metcrmg roller is also pro- m * mac ^ me : * niedmm-arjhcator deposed down- 

vided. Ttis ductofblade serves to wipe superfluous ~? of P^ Un « umts «** f^™'™ 

lacquer from the metering roller and to return it to the f ect ™ * e ™* h ™ of a sheet bemg printed, 

supply container. 35 < he medium apphcator having an assembly formed of a 

A specific disadvairtage of this heretofore known ** roller for taking up medium from a supply con- 
device iT that the lacquer is fed to the vaniishing or tamer, a ^ nd f ° r f 8 ^* *t 
lacquering cylinder via a distributor roller and an appli- medium to be apphed, and a third roller for transferring 
cation roller Because of the relatively long transport ™dium, the third roller havmg a contmuous cylm- 
distance which the lacquer has to cover over many 40 dncal surface with a rubber Immg topped hereon for 
rollers until it reaches the printed sheet, the lacquer dn-ectly applying the medium onto the sheet, the three 
begins to set i.e. no quick-drying lacquers can be used. ^ers being m constant meshing engagement with a 
Due to this limitation to slowly drying lacquers, when sheet-transfer cylmder during application of the me- 
the sheet is delivered the reverse side or back of the next dram, the medium applicator farter comprising a plate 
following sheet will smear the lacquer and thus paste 45 cylmder having a cylindrical surface interrupted by a 
the sheets together. Consequently, no full sheet piles transverse channel and carrying a flexible rekef plate 
can be set up, because the pile weight which is built up having raised surfaces thereon, and another assembly of 
at the delivery end and which applies a load to the rollers for supplying medium from another supply con- 
individual sheets also limits the lacquer layer thickness. tainer to the raised surfaces of the flexible relief plate, 

In the device described in German Pat No. 23 45 1 83 50 *e plfte cylinder being in operative engagement with 

for applying a medium there are provided a dipping the third roller. 

roller, a metering roller, an applicator roller, a back- ^ this lacquering device or medium application, it is 

pressure cylinder, a form cylinder and another applica- possible to apply medium or lacquer by means of a 

tor roller. The two applicator rollers, the dipping roller flexible relief or letterpress plate which is disposed on a 

and the metering roller are combined into a common 55 plate cylinder. Fields or sections of the most varied size 

structural unit Within this structural unit either the and shape are provided on this relief plate in order to 

dipping roller with the form cylmder or the first appli- perform the desired application of medium or lacqner- 

cator roller with the form cylinder or the second appli- ing of areas which are interrupted or spaced from one 

cator roller with the back-pressure cylinder can cooper- another. 

ate> 60 In accordance with a further feature of the invention, 
A disadvantage of this last-mentioned construction is the first second and third rollers and the medium sup- 
that the lacquer must first be fed to the printed material ply container associated therewith form a first-medium 
via the form cylinder. The platen mounted on the applying device, and the plate cylinder, the other as- 
clamping device at the form cylinder forms a channel in sembly of rollers and the other supply container form a 
which the lacquer accumulates after a given operating 65 supplementary medium-applying device, and means are 
time. This lacquer-accumulation results in an irregular included for operating the first medium-applying device 
lacquer application due to dripping of the lacquer down simultaneously with the supplementary medium-apply- 
. onto the printed material. ing device. 
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[57] ABSTRACT 
Coating apparatus for applying continuous or spot coat- 
ings to an image printed surface includes a plate cylin- 
der; a blanket cylinder for transferring a coating mate- 
rial from the plate cylinder to the copies; a blanket 
coating roller for transferring a continuous layer of 
coating material to the blanket cylinder; a plate coating 
roller for selectively applying spot coating material to 
the plate cylinder, a first retractor for moving the blan- 
ket coating roller laterally into and out of transferring 
engagement with the blanket cylinder; and a second * 
retractor for moving the plate coating roller into and 
out of transferring engagement with the plate cylinder. 

14 Claims, 3 Drawing Sheets 
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Modern high speed printing presses are dangerous to 

TWO HEADED COATER work around in ordinary circumstances, and are partic- 
ularly dangerous when operating at full speed. It would 

This invention relates in general to coating apparatus be virtually impossible to clean the prior an coaters 

for printing presses, and more particularly to a dual 5 such as the coater shown in the Jahn patent while the 

headed coater adapted to provide overall or spot coat- press is operating, and especially difficult for example to 

ing on a printed sheet or web as a final or near final step clean the blanket coater while printing spot coatings on 

in the printing process. a subsequent job. 

The advantages of coating printed sheets are well Accordingly, it is an object of this invention to pro- 
known, and much efTort has been expended in provid- 10 vide coating apparatus for applying continuous or spot 

ing satisfactory apparatus for carrying out the coating coatings to an image printed surface comprising: a plate 

process. Among the many patents relating to coating cylinder; a blanket cylinder for transferring a coating 

apparatus are U.S. Pat. Nos. 4,615,293, 4,569.306, materia] from the plate cylinder to the copies; a blanket 

4.685,414, 4,446,814, 4,421,027, 4,399,767, 4,397,237, coating roller for transferring a continuous layer of 

4,308,796, 4.270,483, and 3,931,791. 15 coating material to the blanket cylinder; a plate coating 

For flexibility and to reduce costs, printing presses ro] ler f °r selectively applying spot coating material to 
are often assembled from a plurality of substantially -*« P^te cylinder, first retracting means for moving the 
identical printing units, the number of units used being b . 1ankct roIIcr laterally into and out of transfer- 
determined by the number of colors to be printed. Each m * engagement with the blanket cylinder; and second 
printing unit applies a different color ink to the sheet or 20 ******* means for moving the plate coating roller 
web to form the printed image. It is advantageous, to mt0 out of transferring engagement with the plate 
reduce costs, and maintain flexibility in adapting the cylinder. 

press to different jobs, to provide citing apparatus that . Il 15 taolher ff* of mention tc ►provide coar- 

may be selectively engaged with the plate, or blanket ■ ,n * apparatus of the type described and further includ- 

cylinders of an existing printing unit to carry out the 23 m « »f™«« « other means responsive to the rota- 

' - rt ^ r . r : rtn «nH^;<^«jLi «x *h*t t)J ««T,ti«„ Uon of thc P ,ale Md blanket cylinders for providing 

coating operation and disengaged so that the printing signals proportional to the press speed and con- 

oo.i can be used for its normal purpose or allowed to ^ m J£ J ^ to £^Z^^S- 

idle when coatmg is not required h ft ^ ^ ^ ano^eTcoating rollers. 

m T2?f iQi ? tCmS mc "V 0ncd Ja r hn V S : 30 It is an£hVr object of this invention to provide drive 

No. 4,615,293 shows a medium applicator or a pnnting mm for ^ ^ ^ b]aj)ket coati P rol]crSf ^ 

machine. The medium applicator (coater) is disposed ^pendent co „ troI l C rs for each of the drive means 

downstream of the printing units of the machine, and lhe relative speeds of ^ plate blanket 

includes two applicator rollers, one contacting the rol- ^ rolIers and ^ ^ blankeI cylinders rcspec . 

ler that would function as the plate roller in a conven- 35 tivcIy l0 ^ continuousIy controlled to adjust the shear 

uonal pnntmg.unit and the other contacting the blanket at ^ ^ ^tween , t he rollers and the cylinders at vari- 

cyhnder. The coating rollers are disposed on the up- ous prcss for enhancing the coating operation. 

stream side of the plate and blanket cylinders respec- It ^ stil] another object of this invention to provide a 

lively of the coating assembly. retracting assembly for moving one of the plate and 

Although the coatmg apparatus described in the Jahn 40 blankct rollcrs horizontally into and out of en- 
patent is theoretically capable of carrying out the spot gagement with one of the plate and blanket cylinders, 
and blanket coating operations as described, in practice, ^ for lifting the co^ng roller assembly away from 
the. arrangement shown in the Jahn patent is impracti- ^ c cylinder for easy access during cleaning, 
cal, and would be of little use in a large scale printing h is sti n ano ther object of this invention to provide 
application. 45 means for translating the other coating roller into and 

Printers can produce high volumes of printed mate- out 0 f engagement with the other cylinder, the out of 
rial rapidly through the use of modern printing presses, engagement position adapted to permit cleaning of the 
The presses are extremely expensive, and the amount of roller and associated apparatus, 
time required to reconfigure the, press from one job to it is a still further object of this invention to provide 
another is non-productive, and costly. Accordingly, 50 control means responsive to sensing tachometers or 
there is a need for presses and associated coating appa- other means providing signals proportioned to press 
ratus that minimize the time required to clean up from speed coupled to the plate and blanket cylinders for 
one run, and set up and commence the next run. Al- controlling the rotation of the coating rollers and asso- 
though versatile coaters that can apply spot and blanket dated pick up and metering rollers for controlling the 
coatings are desirable, ordinarily only one coater at a 35 amount of coating material applied to the printed page, 
time is actually in operation. Where consecutive jobs It is a still further object of this invention to provide 
require the same sort of coating, particularly blanket control means for incrementally adjusting the relative 
coating, it may not be necessary to clean up the coater ; speed of the pickup, metering, and coating rollers rela- 
bel ween jobs. However, the coating lacquers cannot be tive to the speed of the plate and blanket cylinders, 
allowed to dry on the rollers, and therefore, especially 60 It is a feature of this invention that coating rollers can 
when switching from blanket to spot coating or vice* be employed, because of the placement thereof on op- 
versa, or if there is a wait between jobs, it is necessary posite sides of the press unit, that are larger in diameter 
to clean up the coaters after each job is completed. In than those utilized in prior art coaters. The use of large 
addition, cleanup is necessary when switching between diameter coating rollers reduces the speed of rotation of 
different coating compositions, such as aqueous and u-v 65 the rollers, and thereby the tendency of the rollers to 
coatings. Such coatings are incompatible, and the coat- sling coating material off the surface by centrifugal 
ere must be cleaned between applications of such differ- force. This is especially advantageous in pattern or 
ent coatings. . spotting coating operations, where the surface speeds of 
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the applicator roller and plate cylinder must be the Turning now to the spot coater assembly of the in- 
same. The use of larger rollers reduces the centrifugal vention, the assembly 30 includes a coating roller 32, a 
force produced at the surface of the applicator roller, pick up roller 34, and a metering roller 36, all journalled 
thus greatly reducing the slinging or misting of coating in a conventional fashion in a laterally translatable 
material, when the present invention is employed. 3 frame 38 as will be more fully described in connection 
Slinging or misting of coating material greatly increases with FIG. 2. 

the difficulty of cleanup after a coating operation. Referring to FIG. 2, pickup roller 34 is adapted to be 

While the novel aspects of the invention are set forth at least partially immersed in a container 31 of coating 

with particularity in the appended claims, the invention material, such as lacquer 33. The container is omitted 

itself, together with further objects and advantages 10 from FIG. 1 of the drawing, so as not to obscure the 

thereof, may be more readily understood by reference remaining elements. Pick up roller 34 rotates counter 

to the following detailed description of the invention, clockwise, and metering roller 36, by virtue of the spac- 

taken in conjunction with the accompanying drawings. ing at the nip and the relative speed thereof with respect 

RRTFF nPSCRTPTION OF THF ORAWlNfi l ° thC pickup r0lIcr ' Conlrols aillOUnt ° f 

BRIEF DESCRIPTION OF THE DRAWING , 3 malc rial transferred to the coating roller 32 from pickup 

FIG. 1 is a side elevation of a two headed coater in roller 34. Spot coating assembly 30 is shown in its re- 
accordance with this invention; tracted position in FIG. 1. In this position the assembly 

FIG. 2 is an enlarged segmental side elevation of the is accessible for cleaning, even while the press is run* 

plate coating assembly of the two headed coater of ning. To this end, a work space is provided adjacent to 
FIG. 1; and 20 the coating assembly on a platform 40 on which an 

FIG. 3 is a segmental side elevation of the blanket operator may stand, to gain access to the spot coating 

coating assembly of the two headed coater of FIG. 1. assembly for service and cleaning. 

Referring now to FIG. 1, a simplified view of a print-^ Referring now to FIG. 2, the spot coater 30 is shown 
ing unit, preferably the last unit, of a multi-stage offset in its operating position with coating roller 32 engaging 
printing press is illustrated with the coating apparatus of 25 plate cylinder 12, Each of the rollers 32, 34, and 36 of 
the invention operatively associated therewith. The the spot coating assembly 30 is driven by a separate 
coating apparatus of this, invention is specially adapted hydraulic motor 42, 44 and 46 respectively. Conven- 
to allow it to be retrofitted to a variety of printing units, tional hydraulic lines 48 convey pressurized hydraulic 
either during manufacture, or after a press has been fluid from a pump and controller valves to the motors 
installed in a print shop. The damping and inking sys- 30 and provide for a return to the pump (not shown). The 
terns employed in a conventional printing unit are not control valves are connected to controller 20. A speed 
shown. They may be omitted if the coating unit is de- sensor is provided on each of hydraulic motors 42, 44 
signed solely for coating, removed, or simply disen- and 46. The speed sensors are connected to controller 
gaged or not used in a printing unit retrofitted for coat* 20 via sensing lines 50, 52 and 54. Controller 20 prefera* 
ing in accordance with this invention. The unique con* 35 bly includes conventional displays such as digital for the 
struction of the two headed coater of this invention press speed 60, metering roller speed 62, pickup roller 
permits the coating rollers to be moved into contact speed 64, and plate coating roller speed 66. The speed of 
with the plate cylinder and blanket cylinder of the con* each of the metering, pickup and coating rollers is ad- 
verted printing unit, and to be withdrawn to accessible justable by means of controls 68, 70 and 72 respectively 
positions for cleaning when not in use. 40 that are coupled to the controller valves. In addition, 

Priming unit 10 includes a plate cylinder 12 and a controller 20 is responsive to the press speed as sensed 
counter rotating blanket cylinder 14. As used herein, by tachometer 22 for correspondingly increasing or 
plate and blanket cylinder refer to the assemblies includ- decreasing the speeds of the motors driving pickup, 
ing plates and blankets, and associated clamps and the metering and coating rollers, so as to maintain synchro- 
like, that are disposed in recesses 13 and 15 shown sche- 45 nization with the press. It will be understood that syn* 
matically in the drawing for simplicity. Blanket cylinder chrohization does not necessarily mean that all of the 
14 contacts an impression cylinder 16 under some pres* rollers are driven in such a manner as to provide zero 
sure and the printed sheet is normally passed through slip (relative speed) at the nips, but rather that the de- 
the nip between the blanket and the impression cylin- sired conditions, which may include relative shear at 
ders in a manner well understood by those skilled in the 50 the nips, are maintained as the press speed is increase d , 
art. Conventional drive means, including cylinder gear In accordance with a presently preferred embodiment 
wheels, a main driver motor and associated controls, of the invention, the relative speeds of the rollers are set 
not shown, synchronize the rotation of the plate cylin- while the press is running at a low speed, and the con- 
der, blanket cylinder, and impression cylinder, with the troller 20 adjusts the speeds of the motors driving the 
rest of the press. 55 pickup, metering and coating rollers, to maintain the 

A controller 20 continuously monitors the press same relative speed as the press speed increases. By 

speed through the use of a speed sensor, such as ta* adjusting controls 68, 70 and 72, the relative speeds may 

chometer 22, which may be an optical encoder having a be fine tuned at any press speed, 
wheel 24 arranged to bear against the plate cylinder (or As shown in FIG. 2, pickup roller 34 and metering 

the blanket cylinder if it is more accessible) for provid- 60 roller 36 are driven directly by hydraulic motors 44 and 

ing a continuous speed signal to controller 20. As used 46 respectively, while coating roller 32 is driven indi- 

herein, the term tachometer is intended to. encompass recti y by the motor via gear wheels 79, 80, and 81. 

any device that provides a signal from which the rela- Those skilled in the art will recognize that the precise 

live speed of the press may be determined. Many manner in which the rollers are driven may be changed 

presses incorporate such devices internally, and the 65 to accommodate different arrangements, the particular 

outputs from internal tachometers of whatever sort are arrangement shown in FIG. 2 therefore representing 

often suitable as speed signals for the coaters of the only an example of a presently preferred embodiment of 

present invention. the invention. , 
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Frame 38 of spot coating assembly 30 is laterally While the invention has been described in connection 
translatable on horizontally disposed traverse rod 86 with a presently preferred embodiment thereof, those 
rigidly mounted m a support 89, which is attached to skilled in the art will recognize that certain modifies- 
coating unit 10. Frame 38 is attached to bearing blocks tions and changes may be made therein without depart- 
92 and 94, that slidably engage rod 86. Linear hydraulic 5 m g from the true spirit and scope of the invention, 
actuator 96 is attached to bracket 97 of frame 38 at one which accordingly is intended to be defined solely by 
end, and to support 89 at the other, for laterally translat- the appended claims, 
ing coating assembly 30 into and out of engagement \/^ t j s claimed is: 

with plate cylinder 12 as illustrated in FIGS. 1 and 2 i Coating apparatus for applying continuous or spot 
respectively. 10 coatings to a plate cylinder and a blanket cylinder of a 

While plate coating assembly 30 is supported on a printing press in which the plate cylinder is disposed 
cantilevered arm of support 89 in accordance with a , gracra ]| y above the blanket cylinder and arranged so 
presently preferred embodiment of this invention, other tha , of g plale ^ a blanket coater can be 
functionally equivalent arrangements might be useful terviced while the other coater is operating; 
on printing stages having different configurations from 15 a rctr actable blanket coater disposed on one side of 
the ones shown. ^ p I ate ^ blanket cylinders for transferring a 

Referring now to FIGS. 1 and 3, the blanket coating - of ^ materia j to & e blanket cylinder; 

assembly 100 of the invention is shown Like the spot rctrac table plate coater. disposed on a side of the 

coatmg assembly blanket c^ { ^ cylinders opposite the blanket 

a pickup roller 104 extending into a 20 . coating roller for applying coating material to said 

contain a supply of coating liquid, such as lacquer or the Xi\wt<i*r 

like Pickup roller 104 rotates clockwise and transfers P , c y ,,naCT » .... 

Z ^Siquid onto blanket coating roller 106 in an . contracting means fernovmg sa* bUn- 

amount determined by metering roller 108. The pickup. ket ccater between ^operating position in conttct 

metering and blanket rollers L driven by hydraulic 25 with said blanket cylinder and a service position 
motors 110, 112 and 114 respectively, either directly or out of contact with the blanket cylinder; 

via gear wheels in like manner to the plate coater al- "pl«e coater retracting means for movmg said p ate 
ready described. The motors are supplied with pressur- coater between an operating position in contact 

ized hydraulic fluid through lines 116 in the manner with said plate cylinder and a service position out 

already described in connection with the plate coating 30 of contact with the plate cylinder; and 
assembly 30. Similarly, speed sensors, not shown, are lifting means for lifting the blanket coater away from 
operativelv engaged with each of the rollers or the the blanket cylinder so that when one of the plate 

motors to" provide feedback signals representing the and blanket coaters is operating and the other is out 

rotational speed of the rollers. of contact, the out of contact coater may be ser- 

Blanket coating assembly 100 is carried by bearing 35 viced without interfering with the operation of the 
blocks 120 and 122 slidably mounted on traverse rod operating one of the plate and blanket coaters. 

124, which, is rigidly attached to cantilever arm 130 of 2. The coating apparatus of claim 1 in which the plate 
carriage 132. Linear hydraulic actuator 133 has one end coater comprises a plate coating roller and in which the 
136 coupled to a bracket 138, which is attached to Man- blanket coater comprises a blanket coating roller and a 
ket coating assembly 100 by bolts 141, or in other con- 40 p i a t e coater motor for routing said plate coating roller; 
venient fashion. Operation of actuator 134 translates a blanket coater motor for rotating the blanket coating 
plate coating assembly 100, into and out of engagement roller; and also comprising 

with blanket cylinder 14, Carriage 132 is attached to speed sensor means for providing a press speed signal; 
lifting cable 134, which extends up track 140 to conven- ^ 

tional lifting means (not shown) to permit blanket coat- 45 control means responsive to the press speed signal for 
ing assembly 100 to be raised to the position shown in controlling the speed of the plate coater motor and 

phantom in FIG. 1, for cleaning or other servicing. ^ blanket coater motor. 

Conventional means, such as a linear hydraulic actuator 3 The coating apparatus of claim 2 wherein sid speed 
attached to cable 134, are employed to pull carriage 132 unsOT means comprises tachometer means coupled to 
to the raised position. It will be appreciated by refer- 50 onc of ^ tate cylindcr ^ ^ t blanket cylinder, 
encc to HO. 3. that it is necessary to laterally translate 4 coating apparatus of claim 2 further compris- 
assembly 100 to the left before raising the carnage, in kk fol]cr fof tniarming a coating liquid to 

order that b anket coating roller 106 will clear the pe- ^ ^ ^ rollcr ^ a metering ^ for coo. 
riphery of plate cylinder 12. as the carnage praised ^ * f ^ ^ ^fc^ ^ ^ 

When the carriage is raised, space is created on plat- 35 ™" , J^!^" 
form 150 for an operator to service blanket coating P $ ^ of ^ 4 furthcr 

, TwX ^understood that a second controller unit «f*» for ****** P* ku P roIler Md 

nmilar to controller 20 is provided for controlling the m ^ c ^« ^ . , . - , . 
rotation of pickup roller 104, metering roller 109 and 60 « The coatjng •pparatus of claun 5 where* md 
coating roller 10* This controller is tSrt shown in the control means is ejected to ad motor means for vary- 
drawings. because the connections thereto would ob- W *e speed of the pickup roller and die metering 
scure the remaining elements of the invention and are in roDerui response to the press speed signal 
any event identical to those already shown and de- 7. The coating apparatus of claim 2 further corapns- 
scribed in connection with the plate coater. As was the 65 ing a pickup roller for transferring a coating bquid to 
case in connection with spot coater 30, hydraulic motor the blanket coating roller and a metering roller for 
14 drives coating roller 106 through an intermediate controlling the amount of coating liquid transferred to 
gear 152 in conventional fashion. the blanket coating roller. 
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8. The coating apparatus of claim 7 further compris- 
ing motor means for rotating the pickup roller and the 
metering roller. 

9. The coating apparatus of claim 7 wherein said 
control means is connected to said motor means for 
varying the speed of the pickup roller and the metering 
roller in response to the press speed signal. 

10. Coating apparatus for a printing press including a 
plate cylinder and a blanket cylinder, comprising: 

a coating assembly including a coating roller engag- 
ing one of the plate cylinder and the blanket cylin- 
der, a pickup roller engaging the coating roller, and 
a metering roller; drive motors coupled to each of 
the coating roller, the pick up roller and the meter- 
ing roller; and 

speed sensor means coupled to a printing press and 
responsive to the speed of the press and coupled to 



8 



10 



15 



the drive motors for independently controlling the 
rotational speeds of at least two of the coating 
roller, the pickup roller and the metering roller. 

11. The coating apparatus of claim 10 in which the 
speed sensor means comprises a tachometer coupled to 
the press. 

12. The coating apparatus of claim 11 in which the 
tachometer is coupled to the plate cylinder of the press. 

13. The coating apparatus of claim 10 comprising 
individual speed controllers for each of the drive mo- 
tors, so that the relative speed at the nip between any 
two adjacent rollers can be adjusted. 

14. The coating apparatus of claim 13 further com- 
prising means for maintaining the relative speeds of the 
pickup, metering and coating rollers as the press speed 
varies. 
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©<fc?&, 4 2->; hS!ttte*7-fey hWH 2 ©*£!§:«£ nT^5. 
[0 0 2 5] 

y#2 0£Hi££nWS, TOi7l/-A14S^W5. ft^«S7>f-^ 
1 6tMf l JA , 'JX^>^2 OOlSfcfck tWWH 2©4 J £^i££ 

OttHJffiEPJSiJ^-^y h 2 2, 2 4, 2 6 02 8j&*ttfrnWS. EPWJ^-^y h 
tt, ^F7P-A^14, 1 5tCi:oT^$nfcWJ^y-T 1, T2, 
T3ftOT4-flKJRfA$tt5. ^©Bl*J^7-tt7 ;, JAU-ll!2 5 ifiLgg 
*B2 7£WUW*. SLgmX^-X2 9«, WM^-y b©fib 

[0 0 2 6] 

0iJ^$nW££:&D, Wtob2 2, 2 4, 2 6Rtf 2 8«5«ffWK:H 
-H*UH3 0, RBR3 2, h«3 4RtfffilI3 6*<£*n, 

[^t, wj^7h^7-Ti, T2, TzmsTA^mmt^mm^ 

flk«3©3t30EP»j3.hy h2 2, 2 402 6<D&*\t, BJ»iJ$nfctf*>0 
OttSIJffi*l»S"f J&v^JinSOtt^JSS+ISI h^>X7 7 H 

7A4 ,0^LT*l:Wl^y h^T*^ji-r?>^< Sem^tlfc^ LJ3M 3 8 
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[0 0 2 7] 

mt<DWm3--y h2 8te> r' J JA ,, Jyt7 h4 3±II<i:D^(t5nfcW0 

JH4 2 s^tfo c: (Dim. o m 4 2 fa, wj $ nfct*a> o <D&mm, 1 8 jwr&ojee 

B3 6)&*5£#£l/T4 4T^£ftT^£xU A*U n^t^fA^iilS 

B&<T/t«e>, ^itH##tLT^$nxVi ^Howard, W. DeMooreKSfT** 
HtttflM; 4 0 2, 2 6 7#fcB3JB£n," t»#3ftWS<fc5C, ifK%Df!4 
2 ±Ki*£3i4©;fr/*U>W£ 0^*6*1*. £©pJ£3&#AU * 
Hr-^itX'Jtiy^^OPriiiting Research Inc. KJ; 0 -tOjSiafS UP E R BL 
UER T«jfiJRa££ftTV*5. ^icj^Tte, ^Printing Research Inert* 

' 2 £^£5tt#A*U>^i:S«;i3;i£fcT§3o 

[0 0 2 8] 

0 2tC^£nT^5<fc?&xUA*U 3>^tyXfA4 4tt, t&feO&frO'b 
©-C^D, — #©X>F^xUA*U^Uy/^x->4 6 fc^A/Cfc ?) , ^© 
"5-6©— *«©W*Ja- y h 2 8 6 £$E$DM4 2 ©F B 1©- 

tf05JCfflVS6n*^U yA7>f >#-£*OiiJ;£KgE»3ttfc^U yA#£^x 

Us/A7-f >#-fc<fcoT"3j&>£ft<5£, r , JA'Jfi^>4 6mS[lMi 

[0 0 2 9] * . . 
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-S^Hx^rltT.'W^'^XOPrinting Research Inc. (C^L/^^-fe>X## 
£*lfc#3§iE©i8gAHoward W. DeMoore Kftp]M£tl7£> Howard C. Secor, 
Ronald M. RendlemanRt/Paul D. Copenhaver [;:<}; 5 r#^5tMS^#SS 

msm^mm t^om^i 9 9 3^9^ sBizmm^ntz^m^iam^o 
.8/116, 7 1 in<D*rtzm2nT^%£&r>\z.fct>nx^z><, 
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m3\z^nr^^>mmmr\t, fgi©WJ3--y h2 2i:(i«±i:t^ 

ILyXfAfe^Si^M^. :7k*VI$«PFteS2<DTOJ3.ny h2 4 
©)£fl|iU:£k£DOtt<bft3o ^2©WU-^ h 2 4±{CtD-3^?)nfcM 
T^^tlTV^-r >+>^Ci-5^J5 207t-AO-7ll Ji£©g^£l»<*cfc 

>^g«l 0 t«kO»2©BIJSij3.-y h2 4.07l/+VEPBWPFl:M^n5 

o > 
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^H-t^xTM 1 ?^ JUS > b>©E. I. du P.ont de Nemours %k\Z<Z:-oX, i§§ 
iCYRELR ©T^m7l/^VWJ)SPF«^$nTV^ 0 fc^lO© 
ftlSjciiLTte, ^©ffl^NYLOFLEXR ©TTM&7 I/*7 BMMJKSJi 
#r3"£ Ludwingshafen ©BASF Aktiengesel lschaf t #*&-5> 0 
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0 3SOT4^J^^tlTV^O^>^P-7@Btt5 2«, 
A5Sifi, <0*>!fa-7&\5 2 (04) fciB^SnW^feO©, 
[0 0 3 5] 

BJWJi-y h 2 8 (DM 3 2 &ai?*JJEPWa«JM8£nwS. IfcOT 
BURS (Waterless printing plates) nML^-WLWM (dry piano-graphic prin 
ting plates) fcfefftftU #H«ffr1&3. 9 10, 18 7^; Re. 3 0 6 7 0; 
4, 0 8 6, 0 9 3 ;04, 8 5 3, 3 1 3*®+T?M^£ftT^*. 
&iWiJJi£te, B#IH3C]K0Toray Industries Inc. d>e>A¥"e€?S. ffcOTR'J 
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»*aoWS>J*»©fc»»-fi. tfiRtfia 5 OTOJil- y h 2 2 rtTfj&fcKl J: K) 
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[0 0 3 7] ' ■ - 

[0 0 3 8]' 

Xttt&+'W::Lfciate©£«>lH' H71/-A1 4, 1 5±tdig0-rsjrt"<!: 
^H/ 7 ^-7'l/-H7-fe>yU 6 8 (06) Rtflf<SJtDPSt*. 

[0 0 3 9] 1 
>rv hM 3 4 tHHIWlcy^U 'T* — *? P-76 6 SIMttrf 5. fftEEBKWj^^E— ^ 
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ISRUCSg^-f >^©fift*^7L«2 4*C (7 5° F)~27t: (80° F)£l^fc 

[0 0 4 1] . ' 

£d-C0 7£#JiB-r<5 4:, ^>^7 0l:[i 7 1 K J; 

[0 0 4 2] 

S£^WJIKXtt7l/+'V^JSiJliRT?-*oTJ:^BlJe!lJK (El 7) £T7Ktt/ 

-„ u*y bjmah >*x«3-^ >^*m0tt£ftfi££#fc£ft't* 
ttift-rsfcfeTfcft/^u+y wwjffl'f >*xttn-7V >^*m&M&x«ft8i 

[0 0 4 3] 

WJSciasn ^Fir4»©6 o° f(i 5*0 WkfrW^vm* 5° 
f(2 9 < c) 1 ^±^t»l#§o TK-14/y^y Wffl-r >^x«3-t-^ >^ 

EP#J«O^taSd*6 0° F(l 5*0 (Ciav>i§£, frWdffi^ 
pJffitt#*tK £©tt«tt. BHM«K©J3Hfi£j&*8 5° F(2 9*C) £±[s]S«£ 
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>r > ^ffl oi&fli ^»-r^ # t & s o . 

[0 0 4 4] 

7 ^ijy-^a~7 6 6ttff*L<tt, KXf±^7>^ry hC*ft^$nfc 

»4^t5fcfe(CTa7^H^^P-h*6 8 A, 6 8BT l"H**U 
[0 0 4 5] 

[0 0 4 6] 

IZMV «k D#< c*H >*X«n~5V >^*J^Stt*-rSJl t*«X#*. *©-t 
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[0 0 4 7] 

tbT^^nTViS; ftl^5SWP*OMSATa6SHoward W. DeMoore 
TS^BI^fFSft 5 , 1 7 6, 0 7 7#OtT?IE»£$nT^*t*0HKii$nS 

^>?7 0{C«-r?)7^-^7-r>^^m$:*faiiiT, -f >*X«3~r 
[0 0 4 8] 

ilO~l 3ft{CW*$nTV>3o 'n©E*K*SlriT, T-UyZXyJWr- 

;H3 4,' 136 (012) ^^T^fe«67y'J^-^ni-7 6 V 6(DS^ffl'J© 
SiS8&#±l;:. ¥m^'>-^«®6 6D, 6 6Ert«c£nW3o ±§&77U 

[0 0 4 9]' 
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7 0(1 2^©EU*©3 L -\'>A*7 0 A, 7 0 B Sfc&KM Lfc~>— ^ 

££K:<fc'&ffcSJe>ttTV>*. 1 3 0 «, 5S^» 1 3 2 ©*T- 

-j V -Yfsv KfcBJfcSn*. 1 3 0 14, j(f*L<tt'#U^U^>7 

3 0tt,.'>-;W?>H6 6lC«koT^$n : *KbT, l^>^ft>A' 
[0 0 5 0] 

-fe>7 r u©^>^5 L ^>A'7 oa, 7 oB^tefy^^-^hM^ts^WN*- 
7 oa, 7 oBwmxittmwn-fcy/f Y^y^ms^)v--(y^t\^tz2 

[0 0 5 1] 
[0 0 5 2] 

±a5^U-H';HaSK:*S»»JS7yj^- ZU-yfeftS 7 A, 6 7BI1 
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JR©giJ><rOa®fflJ«IC^LT0aA«7^yE|liJffl, 7M£RtfUV«fcSK 
>5 1 *&0 2 0 0-6 0 0 7'f> (lcm&fcO 7 9-2 3 6M» ©*BHrtfc 

tz^wfflmvmmmmmftmz'D^T. #£u<«i>r ^afco 1 o o~3 

0 0 7-T > (lcm&fcD 3 9~1 1 8^-f» OlBHrtt**. TaT^T^'J 
[0 0 5 3] 

HOT 8 £#i$T3 £ , 0 6 £*IT V* S J; 5 teflftt £ ttfc H * ^ - 7 
£-£#W£^-f3'f >*mU1>5 3K£oT, MIH>*fctib7-fe>7"U 

6tc»sisns. ^*IS!7^Uer~^a-7*«ffiffl$n*fee» 

ft«5 3 Pfc«kD 2 0©/1>K#5 3 A, 5 3 BfcSHWSft*. 
[0 0 5 4] 

Ell 6©f^#W^JfiH«lCl*ViTtt, A°>P-5 5 5tt+*C»SS«ai5 9 
fc«fc'9 2 00/00-7K»5 5 A, 5 5 B{C:frtte>n3. #H8«5 3 Ptt»5 

^0@H«tc<to, »-f>ntt3-f^>»Qi> Q2^> 
n-en«-ai*nfc/t>a-5K»5 3 a, 5 3 B\z&z>®m<Dtz&mw^>%.ft 
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5 5 A, 5 5 BfitCJRIftSftSo Z.oLT, HUfilffJa-y hoy^>^>> h± 
Xte/i£±<Z) 2 0®»J* ^-»l:*flTlt©7 Mpy EWJ/JH >£Xte 

,[0 0 5 5] 

<>^>^/n-x^>^gttl O07l/,-A6OH-7yU^O-7 6 
6, W^J6 4, #1^16 5, H^^-^I/-H7-k>yU 6 SRtfEtfrt-* 

6 2 S^-TSIJ-'f K£J#gMtf 7 4, 7. 6 £^t? 0 77°U U-y 6 6 
7^yh7 9, 8 1Rff'Jr-t^.!y^l0 1, 1 0 3 £t>d>— 2t©lM F£ 
*5f»#7 8, 8 0 K«fcO'^$nfcT8UfU-H^7-fe>^U 1 0 0±T?K*HB 
0»{C^$nT^?>7>^^'>^7 h 6 3 A, 6 3 B±fc£ OOtt&ttWS 
o :OX^^7htt, fi^TjftWlA 1 (±g|5^1/-h*;H^OWA2) 

*n-7 6 6OSft)5:lH6^ffit-rs^0«lSl 0 5,1 
0 70fW::M£tlS. l Jf-t^t97'10 1, 10 3(1 x^ys/^7h6 
3 A, 6 3BM§1 0 5, 10 7&y$-yh7 9, 8 1rtML, 

x t w fcSE^ij * ■& 6 nfcttna n 7 ^ u ^ - *> a > p - 7 6 6 £#8rr * . 

[0 0.5 6] 

1M K£J#«M* 7 4.7 6 t>|SH!iL TMS 7 8,8 0 KttLTMfclW 

SB^l/-F^7-fe>7 P U 1 0 2£WLW£. &*©^l/-F;H 0 0, 10 2 
tt, «3 2 (04) ±OWB"JISPXtt^7>^y hJi3 4±©EPBiJJSPXtt^ 

U^D-766', 6 7S^^fc»C-€-n-?n-»©y^ry F 7,9, 81 
RU8 3, 8 5&tt5. 
.[0 0 5 7] 

$?£L<«, ±»*U-KJP (US) fii^577"U^D-7 6 7 (0 8 
, 09) te> #att©#&«ffi£fc^7-Dy2XO-7T?**. 02tC7K£*l 
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[0 0 5 8]' 

Kit*- HXttSJKBHM*- H-riwisttwj-r^i^ROTW^.-^ h©^-^© 

-x-O^TSHI**, i^Tii, L I TH0FLEXTMTOJ7°n-b7,X«i>X 
fAi:^T?,ti4. L I THOFLEXTMte, #£E©ffiiSHJS*t#T?»S#ffl 

x^iJ-X'JU^^XODPrinting Research Inc. (D^Tab^o 
[0 0 5 9] 

1J109 ^wrs-r >*>^/3-x/>^sis 1 o ism 3 2 ±<dj&p t*t 

[0 0 6 0] 

,*nt5ft6T«i' y- H;u7-t>7'u 1 0 0 www^ >*>>f/^ 
-fe>7*u ii3i:, mmm-i >*&vrt> 1 1 7^i(cM$nfc^-i'>^Qx 
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mm ¥08-281425(08.10.02) S: 25/ 43 

6*w>^ffiut>i 1 7rt*eia(e-r*{c^nT*oi»j!isti 

W^cD^M^e.^SWl 1 9£»oTf>*HiL/t>l 1 7£T^>:/ 
1 2 0fc«fc&ffi£l£tt3. 
[0 0 6 1], 

fL imm n mmrn t v ^ & ^ i; ™*f± t wosy * cm * - ^wrr 

®6 6 A, 66B£#«:r***K:**SMfc7>^-#y h^6 6Cfc«fcoTtfc 
[0 0 6 2] 

*-OH>^U-H6 8Btt, ^fiJ$nfeth»ffl^iiM6 6 A, 6 6B 

K5A7 3A, 7 3B, fa7^7-f > 1 1 9 A, 119B, RI/ra7Jl/ 
#>yi2 0A, 1 2 0 B tl^fcraT^ilSii^ mM7- . 

□ y^^D-7©HJfi!i«l 1 3 SSfc'f >*tlJL/1>l 1 7 fe 

#f"J£tL a°>1 17«, 01 8(iS'$ntv^J;^}:«l 2 lfc<fct>T2 
OC/t>K»117A, 1 1 7 Bfc$KJ-5ttW5. 1 2 1 fi, 7> 

[0 0 6 3]. 

1>-H©^*JS7— Dy^^7^Uy— ^o-77-fe>^U 1 1 3 €r±8B* 
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CO 0 6 4] 

#589i®t>3 lo<Dj»l*K:ft"5£, -f>^>^/3-f^>^gf 10(1 # 
-'vy HOraTM 1/- K;K >*>^/3-tV >^8 1 0 £>*3>35 

> 9 0P±^IaIt"«5^T?IIS^SnwS. _c:i:T?BI9*#8iT*i:, ?X¥tf^ 

ot^n, ^n^nEPwait-r H71/-A1 4, 1 sfcEa^snw*. 

<H £#yh£JtH>8 8P, 9 0 P(1 *5>«fiK:<fc0ftW*tM 
AfcH^ans. tftfy h^HMS-f >*>^/3-tV >^sm 1 0 01M 
F£#SM£7 4, 7 6*XRTSP3^B!P»8.8, 9 0 rtKHRg£tt*. 

&H>8 8 P\ 9 0Pft W\&®XRZSffcMRtf77>>rv h)P£WKg?iJL 

[0 0 6 5] 

$?£L<ti, tT^y hbf>8 8P> 9 0P(1 7^^-^0-7 6 6, 6 7 

; 9©*tcM^tSnTViS. ^(DSHBtCctD, 77U^r 

-^□-76 6t^7>y7 hv'U >^3 _4±0^9>^y h<Dffl<D&&& (0 

, R2£B±fca*. 'u^W^^/n-f-f >^8H OH W-7 
m x-^7-Ai 0 4 A, 10 6 A©f-#gXhD-^l:^ty7>^ 

6H>tl j e'tl7^faX-^7-A10 4A, 1 0 6 AO*-03lii*.X h P 
-^H«fc?)04, 5, 6R^8l^$nT^*t*5 0©#J-DW»Wffill*^R 

[0 0 6 6] : ' • 
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x^>^gfil Otttftfy K£>8~8P, 9 OP<i:(PM#^ViTB#tf-tHlDW 
)V mi. 5mm) X&S.- Lfc**oT; r^f >^8B 1 0 tt, 

[0 0 6 7]. 

^k-h'Jk7t>^U 1 0 0W1 0 211 >^>^/3-f ^>^gfl 

oifitm® (bob*) fis^^#fi^nfeM-e^-n^n)isi!ix«y^>^>y h 

IM>+>^/3-f^ >.7fc£#ym\z, 77U *n-7 6 6 Sfilo' 
ttTSo *©±, ^>^>^/3.-f^.>^il 0«Sl^B2 9f*jKISg£ 

[0 0.6 8] 
' [0 0 6 9] 

x, ':©'f^>^/3-f'f>^Sitt» WU-y hox'JA*u#J2 
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[0 0 7 0] 

fftftW (JSiJO*) fiIJT©^>^>^/3-f^ >^ggl 0 A 

7 7-A10 4A, 10 6A§fe^liI^Ey'J>^1 0 4. 1 0 6(Ccto 
T^^tl^o Il©^JEyiJ>^10 4H fc!#y h tf> 1 0 8 Kit) BUM 

htf > 1 1 0 t: J; 0 W17 l^-A 1 '5 HHlsIt5^rlS^SnT^2). 
S/U>yi 0 4, 1-0 6©a^WigS&Ki&A.T, /^7-b7>X777-A10 
4A, 1 0 6Att#Si-S^Xfi3lii»^ns. yi7-h5>X777-Al 0 
4Att, tTtfy ht!>l 1 2K«fct)1H' 4fcte@T*JBTfi'&$n 
Efi&fcUT, A7-h7>^777-Al 0 6Atttf#y htT>l 1 



[0 0 7 1] 

>yhtf>8 8P, 9 OP±TP#H-lHlOtClEl^$-&e,n, L/TT^U^r-^P 
>*>^/3-*-8K6 Otaifapy hfcT>8 8 P, 9 0 P<Z>±&RI$fH§I9Kr 
^m/E7i75 1 aX-^{CJ:0iPA5>nfch;P^^lf^>y>tf>l 1 2&tftf#y 



[0 0 7 2]' 

pg^t£&7.hyA°7-fe>:/u ii5(i ^^7>^7 1 1 st^nj 

ffifcfab&##;i'M 1 6£:fTS. W7>^118tt, fcf>12 0±©1j- 
< FM7 4fc»UTffi!lHl"r5^|g-&$nTV^S. "W#7>£ 118© 
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mz&w-ittzn* .^>+>^/3-r^ >^7-t>^u 6 o wriwmst 

[0 0 7 3] 

Sdttl^ft L/ T H 3 Mfc £ 1 -DOmiSfr COH^^Xfi 1 "D<D^^( 

[0 0 7 4] ; 
7Ki±7 1^7 >*T'WJXte3-7V >^$ti5TiMl:it 

Rzfi&&mM - 7mmmmm^-~ 7M24, 126 nscio xm^r 
zm&2#?>ti2>. immm/mtomm3--y h 1 2 4, 1 2 6 01 2 8&, 
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,[0 0 7 5] 

KiSOiS5ift2gSi;ftj»MR^«ft1)6S» • *ftt&mmW3--y h 1 2 4, 12 6 
R^12 8 EPJSiJXtin— ^-^ >^$tlfc^D ©^^©^««#M© 

7A°-5 1 1'^®LT®MV r ->Z rtfcJfctilSn; ^-WnjEf? 

[0,0 7 6] ' ' 

(DQn.mvmv&m&W'w f 1 2 4D, 12 6dr&i 2 8Dj&*££*iTir>* 

0 M^ft^gmS:Mtt«-7KMlilgmn.-^'hl 2 4, 12'6. 
Ml 2 8fck $?£L-<te, *0^#lC##<l:bT^$n*Hx^7.'>N^ 
^©Printing Research Inc. HiO-tOiSfilS UP ER BLUE HVTMTTlJ 
JRStlW*", '*56W©*|R]feW#"e»OMAT*5Howard W. DeMoore \ZM 

rffl$ffij&g&£*|g|Ij tVi-5BO, 1 9 9 3*1 0R6B\zmiti1sntc 

m^mm^m^tammo 8/132, 5 8 4n<D*r-m*znT^zt&K>\z 

[0 0 7.7] 

fi^tt, HMttiaigil 2 4., 1 2 6^12 8(^0, S6J*Sfll8MV/- 

.jftSfl^y Hi 2 4D. 12 6DR£Xl 2 8 D \Z%£2 -ft M K 

1 2 4E, 1 2 6 ERtf 1 2 8ES^*, ftftgS'V;/ F0H©fi^;£|6]£ieG 
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gltAy H 1 2 4 E, 12 6 ERXSl 2 8E(t fi^ftftmgfi^PJCG^KM 
!/->Zrtfcifigf®LTlri*^SgT?, -th-^nSJaiSfi^^ K 1 2 4D, 12 6 

d, 1 2 8 E±fcio^^e>nT^s. doEtttcffist, ^^otojx^h- 

[0 0 7 8] 

bWft&Mm&tmisi&m/tom&M 124, 126^1281;^ 

[0 0 7 9] 

-f-f >W*W&*S*i-5 3-*-£LT, £ 1 <7WU->y h 2 2 ^Ifflt 
[0 0 8 0] 
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[0 0 8 1] 

9}ttStf]&U-5&mift£ l/'Tti, BunaN£filc:f A&tf E P DM U "7 

[0 0 8 2]... 

r 
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